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ABSTRACT 



A method and apparatus provide a user interface for control 
of a display device. A video signal is provided to a display 
device and a graphic image is displayed by the display 
device. The video signal may be provided to the display 
device by a host computer system coupled to the display 
device. Input to the host computer system is received by a 
user manipulating the graphic image via an input device. 
The host computer system responds to the input by com- 
municating a command to the display device, the command 
for adjusting a parameter of the display device. The param- 
eter may be selected from a group consisting of: brightness, 
contrast, horizontal orientation, horizontal size, vertical 
orientation, vertical size, tilt, pincushion, and color tint for 
the display. The command may be communicated via a data 
sequence sent to the display device by the host computer 
system. The data sequence may be encoded onto the video 
signal sent to the display device by the host computer 
system. The command may be communicated via a digital 
protocol which provides for bi-directional communication. 
The input device may be one or more of: a cursor control 
device coupled to the computer system; and a keyboard 
coupled to the computer system. The graphic image may 
include one or more of: a task window which provides a 
graphic menu; a graphic representation of the parameter, the 
graphic representation changing in response to said input by 
the user; a sliding scale; and a numeric value. 

43 Claims, 6 Drawing Sheets 
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USER INTERFACE FOR CONTROL OF A 
DISPLAY DEVICE 

BACKGROUND OF THE INVENTION 

5 

The present invention relates to the field of display 
devices. More particularly, the present invention relates to 
the field of control of a display device via a user interface. 

Conventionally, a computer system provides video signals 
to a display device associated with the computer system. A 10 
user interface is typically provided to adjust parameters Cor 
the display device, such as brightness, contrast, horizontal 
orientation, horizontal size, vertical orientation, vertical 
size, tilt, pincushion, and color tint The user interface is 
typically provided by the display device and includes coo- is 
trots located directly on a housing for the display device 
which can be used to adjust the display parameters. The 
controls are typically rheostat dials or push-button switches 
which are located at the bottom or side of the display 
housing and connected to circuitry located within the display 20 
housing. 

In the case of push-buttons, the circuitry within the 
display housing typically includes an on-screen display 
circuit (OSD). The OSD receives input from the push- 
buttons and, in response, generates graphics and text which 25 
overlay any image provided on the display screen by the 
computer system. The various parameters for the display 
device are selected and adjusted by further pressing of the 
push-buttons. To minimize its cost, the OSD typically has 
limited processing capacity and speed. As a result, the 30 
graphics and text provided by the OSD tend to be of 
relatively low resolution. In addition, the number of push- 
button switches is typically limited for aesthetic purposes 
and to rninimize their cost. Asa result, each push-button may 
be assigned multiple nxnetions. This, however, requires that 3S 
the push-buttons be manipulated in specific sequences to 
perform the adjustments. Accordingly, conventional user 
interfaces provided to adjust the parameters of a display 
device tend to be confusing to use. 

Parameters relating to the video signals themselves are 40 
typically adjusted through a user interface provided by the 
computer system. Parameters adjusted by this interface may 
include, for example, a delay time for invoking screen-saver 
graphics, a number of bits to be utilized for representing 
various colors (e.g., the color palette), display area and 45 
monitor type. This user interface provided by the computer 
system is in addition to, and separate from, the user interface 
provided by the display device. 

The user interface provided by the computer system is 
typically accessed through the computer system's "control 50 
panel." When the "control panel" is invoked by a user, the 
computer system provides the user interface by which the 
user may adjust parameters for the video signals. This is 
generally accomplished by the user manipulating graphic 
elements displayed on the display device via input from the 55 
user which is typically provided by a keyboard or mouse. 
This user interface, however, only affects the video signals 
provided by the computer system and does not provide an 
ability to adjust any parameters of the display device. 

Therefore, what is needed is a user interface for control- 60 
ring a display device and for adjusting display parameters 
which does not suffer from the drawbacks of prior user 
interfaces. It is this end that the present invention is directed. 

SUMMARY OF THE INVENTION 65 
The present invention provides a user interface for control 
of a display device. The invention provides improved graph- 
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tes to be displayed by the display device for use in making 
adjustments to parameters of the display device without 
significant increases in cost. Rather, because the graphics for 
the user interface may be provided to the display device by 
a computer system coupled to the display device, an 
on-screen display circuit (OSD) may be omitted from the 
display device. Further, the invention allows parameters for 
the display device to be adjusted by a user manipulating 
graphic elements via an input device for the computer 
system, such as a keyboard or mouse. Thus, the invention 
provides that rheostat dials or push-button switches may be 
omitted from the display device. Accordingly, the present 
invention provides a user interface having improved graph- 
ics and lower cost and which is less confusing to use than 
conventional user interfaces. 

In one aspect, a method and apparatus provide a user 
interface for control of a display device. A video signal is 
provided to a display device and a graphic image is dis- 
played by the display device. The video signal may be 
provided to the display device by a host computer system 
coupled to the display device. Input to the host computer 
system is received by a user manipulating the graphic image 
via an input device. The host computer system responds to 
the input by communicating a command to the display 
device. The command is for adjusting a parameter of the 
display device. 

In another aspect, a display device is provided including 
a display monitor and a display controller coupled to the 
display monitor. The display monitor displays a graphic 
image provided to the display monitor by a host computer 
system. The display controller receives a command from the 
host computer system for adjusting a parameter of the 
display monitor, where the command is in response to input 
to the host computer system from a user. The input to the 
host computer may be by the user manipulating the graphic 
image via the host computer. 

The graphic image may include one or more of: a task 
window which provides a graphic menu; a graphic repre- 
sentation of the parameter, the graphic representation chang- 
ing in response to said input by the user, a sliding scale; and 
a numeric value. The command may be communicated via 
a data sequence sent to the display device by the host 
computer system. The data sequence may be encoded onto 
the video signal, the video signal being sent to the display 
device by the host computer system. The command may be 
communicated via a digital protocol which provides for 
uni -directional communication from the host computer sys- 
tem to the display device. Further, the command may be 
communicated via a digital protocol which provides for 
bi-directional communication. The digital protocol may be 
an I 2 C protocol. The command may be communicated to the 
display device via a DCC2B interface. The input device may 
be one or more of: a cursor control device coupled to the 
computer system; and a keyboard coupled to the computer 
system. The parameter may be selected from a group con- 
sisting of: brightness, contrast, horizontal orientation, hori- 
zontal size, vertical orientation, vertical size, tilt, 
pincushion, and color tint for the display. 

BRIEF DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates a block diagram of a host computer 
system and a display system in accordance with the present 
invention; 

FIG. 2 illustrates a first task window provided for select- 
ing a parameter for a display monitor; 

FIG. 3 illustrates a second task window provided for 
adjusting a selected parameter for the display monitor; 
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FIG. 4 illustrates a third task window provided for select- an ability to adjust brightness, contrast, horizontal 

ing and adjusting a parameter for the display monitor; orientation, horizontal size, vertical orientation, vertical 

FIG. 5 illustrates a connector for interfacing the host size, tilt, pincushion, color tint and other display parameters 

computer system and the display system of FIG. 1; and for ^ display monitor 206. These settings may be stored in 

FIG. 6 illustrates an image for the display system inchid- 5 * c mcmor y 208 Alternately , ralher than being provided by 

ing features for communkating digital data from the host J c momtor **> 211 oac or m ™ of 

computer system the display system. Peters may be provided by the display controller 

7 7 202 or the display monitor 206. 

DETAILED DESCRIPTION OF A PREFERRED To adjust the display parameters for the monitor 206, the 

EMBODIMENT 10 invention provides a display control user interface. The 

FIG. 1 illustrates a block diagram of a host computer computer system 100 may include a stored software pro- 
system 100 driving a display device 200 in accordance with &™ for implementing this user interface. The user interface 
the present invention. The host computer system 100 may P«W™ £, sto f cd m ^ 104 ^ 
include a central processing unit (CPU) 102, a memory 104, fC t™* 1 ? * the CPU 102 when invoked by a nsa For 
input/output (I/O) devices 106 and a video adapter 108, all 15 cxam P le > interface software may be invoked by the user 
of which are interconnected by a system bus 110. The doublenchcking on an appropriate icon displayed by the 
memory 104 is conventional and may include random access m ? nitor ?° 6 Alternately, the user may invoke the 
memory (RAM), read only memory (ROM), a hard disk, a user mterface software by accessing a "control panel" soft- 
removable media, such as a floppy disk, magnetic tape or ware V m &* m P rovided b y computer system 100. 
optical disk, or other memory device. The I/O devices 106 Upon commencing execution, the display control user 
are conventional and may include a keyboard 112, a cursor interface software program may cause the computer system 
control device 114 (c.g., a mouse), a network interface card, 100 to generate video signals which represent a graphic 
a modem, a display monitor, or a printer. It will be apparent interface for display by the display monitor 206. For 
that the computer system 100 is conventional and that the example, the graphic interface may include a task window 
particular configuration of the computer system 100 illus- 25 displayed by the display monitor 206. , 
trated in FIG. 1 is exemplary. FIG. 2 illustrates an exemplary task window 300 which 

Data representative of an image to be displayed is typi- may be displayed by the display monitor 206 (FIG. 1) for 

cally generated by an application or other program stored in making adjustments to display parameters for the monitor 

the memory 104 and executed by the CPU 102. The image ^ 206. As shown in FIG. 2, the task window 300 may be 

data may be provided to the video adapter 108 via the system displayed within a display area 302 or "desktop" of the 

bus 110. The computer system 100 may be coupled to the display monitor 206. The task window 300 may include a 

display system 200 via the video adapter 108 and a video menu of parameters which may be adjusted through the user 

interface 116. Hie video adapter 106 typically forms video interface. For example, and as shown in FIG. 2, the menu 

signals which are appropriate for driving the display system 3S may include: "Bright," for adjusting brightness; "Contrast," 

200. The video signals may include red (R), green (G), blue for adjusting contrast; "H-pos," for adjusting horizontal 

(B), horizontal sync and vertical sync. Alternately, the video position, "H-size," for adjusting horizontal size; " V-pos," for 

signals may be in another format, such as composite video adjusting vertical position, "V-size ," for adjusting vertical 

or luminance chrominance (Y-C) component video. The size; "Hit," for adjusting tilt orientation of the display 

video interface 116 provides the video signals to the display ^ image; "Pincushion," for pincushion adjustments for the 

system 200 and may also provide other signals for control of display; and "Tint," for adjusting color tint for the display, 

the display system 200, as explained herein. It will be apparent that the arrangement of display param- 

As shown in FIG. 1, the display system 200 may include eteis m RG 2 is exemplary and that more, fewer or 

a display controller 202, monitor circuits 204, a display different display parameters may be selected for adjustment 

monitor 206 and a memory 208. The display controller 202 4 5 ^ lbc ^ mtcrfacc - 

may receive the video signals from the computer system 100 The user may then select one or more of the display 

and, if necessary, may convert them into form suitable for parameters for adjustment Preferably, this is accomplished 

provision to the monitor circuits 204. The monitor circuits by the user providing input to the computer system 100 

204 may provide driving signals and control signals for the (FIG. 1), such as by manipulating graphic elements provided 

display monitor 206. For example, assume that the video so by the task window 300 via the computer mouse 114 or 

signals are analog and that the display monitor 206 is a keyboard 112. For example, assuming the user wishes to 

digital display (eg., a flat panel display). In which case, the make an adjustment to the brightness setting, the user may 

display controller 202 may sample the analog signals to position a cursor 304 over the "Bright" menu item and, then, 

form digital samples, while the monitor circuits 204 may may select the menu item by pressing a button on the mouse 

receive the digital samples from the display controller 202 55 114. Alternately, the user may select the "Bright" menu item 

and may provide them to the display monitor 206 at an by appropriately manipulating the keyboard 112 of the 

appropriate rate. The memory 208 may include a frame computer system 100. 

buffer for temporarily storing video data to be displayed by Once a parameter is selected for adjustment via the user 

the display monitor 206. Assuming, however, that the dis- interface, the parameter may then be adjusted by further 

play monitor 206 is an analog display (e.g^ a cathode ray so manipulation of graphic elements. FIG. 3 illustrates the 

tube monitor), then the display controller 202 may receive window of FIG. 2 after the brightness adjustment has been 

the analog video signals and may perform analog processing selected. As shown in FIG. 3, another task window 306, 

on the video signals, if necessary. The display controller 202 specific to the selected parameter, may be displayed along 

may then provide the processed video signals to the monitor with the task window 300. The task window 306 of the user 

circuits 204. 65 interface may display a field 308 in which a current level for 

By providing driving signals and control signals to the the brightness setting (e.g., 58%) is displayed. In addition, 

display monitor 206, the monitor circuits 204 may provide graphic elements, such as an upwardly oriented arrow 310 
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and a downwardly oriented arrow 312, may be displayed. By The connector 500 may include a plurality of pins num- 

using the mouse 114 (FIG. 1) or keyboard 114 (FIG. 1) to bered 1-15 in FIG. 5. Pin 1 may communicate a red 

select the upwardly oriented arrow 310, the brightness level component video signal from the computer system 100 

may be increased, while by selecting the downwardly ori- (FIG. 1) to the display system 200 (FIG. 2); Pin 2 may 

ented arrow 312, the brightness level may be decreased. As 5 communicate a green component video signal from the 

shown in FIG. 3, the cursor 304 is positioned so as to select computer system 100 to the display system 200; Pin 3 may 

the downwardly oriented arrow 312; pressing a button on the communicate a blue component video signal from the com- 

mouse 114 (FIG. 1) causes the brightness level to be puter system 100 to the display system 200; Pin 4 may be 

decreased. Assuming a level for the parameter is displayed, reserved; Pin 5 may provide a ground reference; Pin 6 may 

such as in the field 308, the displayed level is preferably 1Q be a ground reference for the red component video signal; 

updated by the computer system 100 when the level is Pin 7 may be a ground reference for the green component 

changed. video signal; Pin 8 may be a ground reference for the blue 

It will be apparent that a task window similar to the task component video signal; Pin 9 may provide a 5.0 volt 

window 306 may be provided for each parameter for the reference level from the computer system 100; Pm 10 may 

display monitor 206 that to be adjustable by the user l5 P™de * ground reference for sync signals; Pin 11 may 

mterface. Alternately, different task window may be pro- optronaUy provide a momtoridentification from the display 

•j j r • «- * ^ lL t . j. \ . , . system 200 to the computer system 100; Pin 12 may provide 

vided for each display parameter that is adjustable^ In daU ^ for fomtiooMi communication between 

addition it will be apparent that the particular graphics ffic ^ f 100 and me systcm 20 0; Pin 13 

displayed for the mterface may be varied from that shown in may provide a horizontal sync or composite sync from the 

FIG. 3. 20 computer system 100 to the display system 200; Pin 14 may 

FIG. 4 illustrates an alternate task window 400 which may provide a vertical sync from the computer system 100 to the 

be displayedby the display monitor 206 (FIG. 1) for making display system 200; Pin 15 may provide a clock signal which 

adjustments to parameters for the display monitor 206. As is synchronous with data sent via Pin 12 for synchronizing 

shown in FIG. 4, the task window 400 is displayed within a the computer system 100 or the display system 200 to data 

display area 402 or "desktop" of the display monitor 206. 25 seDt Dv me olner via Pin 12. Data may be communicated via 

The task window 400 may include a displayed selection of the Pins 12 and 15 in accordance with I 2 C, which is a 

parameters along with slide scales 404-408. For each slide protocol for bi-directional communication via a serial data 

scale 404-408, a respective slider 410-414 is also provided line (SDA) and a serial clock line (SCL). 

which indicates a current setting for the corresponding Alternately, the interface 116 may be in accordance with 

display parameter. For example, and as shown in FIG. 4, the 30 an non-standardized interface (e.g., an interface other than 

parameters may include: "Brightness/' for adjusting bright- DCC2B) which provides for communication of data from 

ness; "Contrast," for adjusting contrast; and "Tint/* for the computer system 100 to the display monitor 200 in 

adjusting color tint for the monitor 204. It will be apparent, addition to the communication of video signals. Such an 

however, that other display parameters may be included interface may operate in accordance with the protocol, 

within the task window 400. To adjust a parameter via the 35 or another protocol. In addition, such an interface may 

task window 400 of FIG. 4, the user may manipulate the utilize a connector other than that shown in FIG. 5 and 

graphic image displayed by the task window 400. This may having alternate pin assignments. In which case, the data 

be accomplished by the user manipulating the computer communicated from the computer system 100 to the display 

mouse 114 to position a cursor 416 over one of the sliders system 200 may result in changes to display parameters. 

410-414 which corresponds to the selected parameter. As $q Further, data may be communicated from the computer 

shown in FIG. 4, the cursor 414 is positioned over the slider system 100 to the display system 200 by encoding the data 

416. Then, the user may hold down a button of the mouse to onto one or more of the signal lines for the red, green and 

"drag" the slider 414 to a new position on the corresponding blue video signals (eg., a data sequence may be encoded 

slide scale 408. onto one or more of video signals utilizing amplitude 

Thus, referring again to FIG. 1, the computer system 100 45 modulation). In which case, the display controller 202 (FIG. 

provides video signals to the display system 200 to display 1) may detect and identify the data sequence by digital 

a graphic user interface on the display monitor 206 for sampling of the appropriate one or more of the red, green 

adjusting display parameters. A user provides input the and blue signal lines. FIG. 6 illustrates an image for the 

computer system 100 by manipulating the graphic interface, display monitor 206 (FIG. 1) including features 602 for 

such as with the mouse 114 or keyboard 112, to select and 50 communicating digital data from the host computer system 

adjust the display parameters. 100 to the display controller 202 in accordance with the 

Then, according to the present invention, in response to present invention. As shown in FIG. 6, the features 602 form 
the user's input, the computer system 100 may communicate a unique pattern (i.e., a data sequence) which is d 1st in- 
to the display system 200, via the interface 116, the changes guished from background 604 by contrast. It will be appar- 
to be made to the display parameters. This communication 55 ent that the pattern shown in FIG. 6 is exemplary and that 
may be accomplished by the interface 116 operating in one or more different data sequences may be utilized, 
accordance with a uni -directional protocol for communica- Though the features 702 are displayed by the display 
tion from the computer system 100 to the display device 200 monitor 206 in FIG. 6, the data sequence is obtained by the 
or in accordance with a bi-directional protocol. The interface display controller 202 from one or more of the analog video 
116 may be a standard interface denned by the Video 60 signals. Accordingly, it is not necessary that the features 602 
Electronics Standards Association (VESA). For example, a actually appear on the display monitor 206. Rather, the 
conventional display data channel interface, known as display controller 202 may be conditioned to prevent them 
DCC2B, provides video signals to a display device and also from appearing on the display monitor 206. Similarly, the 
provides bi-directional communication between a host com- features 602 need only be present in one of the RGB signals 
puter system and the display device. FIG. 5 illustrates a 65 to be detected by the display controller 202, though the 
connector 500 for implementing the interface 116 in accor- features 602 may be present in two or three of the RGB 
dance with DCC2B. signals. 
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For detecting the features 702, the features 702 may be 2. The method according to claim 1, said graphic image 

provided beginning at a predetermined time interval after a including a task window which provides a graphic menu, 

pulse in a horizontal signal provided to the display system 3. The method according to claim 1, said graphic image 

200 by the display controller 100 and may be outside of including a graphic representation of the parameter, the 

horizontal and vertical blanking intervals. 5 graphic representation changing in response to said input by 

Thus, data may be communicated from the host computer tne . u ^ r ' , , ,. . 

system 100 to the display system 200 via the interface 116. 4 method according to c aim 3, said graphic repre- 

Once a particular data sequence is identified by the display «ntahon including a sliding scale. 

controller 202, the display controller 202 may respond by 5 ' ^ method according <° claim 3, said graphic repre- 

adjusting a display parameter identified by the particular to sentotion deluding a numeric value 

sequena-Themaiiwrinwhichthcparameterforthedisplay 6. The memod ac^rfmg to claim 1, said command s,gnal 

monitor 206 is to be adjusted may also be identified by the communicated via a data sequence sent to the display 

data sequence. Accordingly, the display system 200 treats devioe by the tost computer system, 

the data sequences as commands. For example, a particular 7 ™ e method according to claim 6, said data sequence 

data sequence may command the display system 200 to set « ««=oded onto the video signal, the video signal being 

a brightness level to 59 percent As another example, a ■«* **t*t *™e «>y the host computer system, 

particular data sequence may command the display system 8 ™* melhod according to claim 1, said command signal 

to increase the brightness level by one percent from its communicated via a digital protocol which provides 

current level. The adjustment may then be accomplished by for urn-directional communication. 

the display controller 202 appropriately configuring the 20 ?. The method according to claun 1, said command signal 

monitor circuits 204. Thus, assuming the brightness level is communicated via a digital protocol which provides 

to be adjusted, the monitor circuits may be conditioned to ™ ^-directional I communication. 

provide an adjusted voltage level to the display monitor 206 } 9 - The method according to claim 9, said digital protocol 

which results in an appropriate adjustment to the brightness bemg an 1 C protocol. 

level of the monitor 206. 25 U The method according to claim 1, said command 

...... , . . . . ., signal being communicated to the display device via a 

As mentioned, the data may be communicated via the DOC2B interface 

interface 116 (FIG. 1) binlhertfonally^For example, the m method m clajm t ^ ■ device 

DCC2B interface provides for m^ecbonal commum«- a cursor rontrol ^ led to tl /computer 

Hon. In which case, the display controller 202 preferably Tf r r 

returns an acknowledgement in response to suc^ssfully 30 mcthod according t0 claim h ^ mput devicc 

recemng a daU sequence from the corner system 100. a ^ ^ ^1^^^ system . 

AUeroately. the data may be commumcated um-mrectionany The method according to clam, 1, said parameter 

from the computer system 100 to the display monitor 200. elected from a group consisting of: brightness, 

For example^encoduig of data sequences onto the red, green ^ horizontal orientation, horizontal size, vertical 

or blue video agnal may provule um-d^nal commum- oriemati vertfcal size m pinion, and color tint for 

cation of the data sequences. In which case, the computer ^ display 

system 100 may not receive a acknowledgement. 15 apparatus for providing a user interface for con- 

From the foregoing, it should be apparent that the present ^Uing a parameter of a display device comprising: 

invention provides an improved a user interface for adjust- ^ a ^ device for receivi , vk)eo A , fof ^ 

mg parameters of a display monitor. Improvements over m graphic images in response to the video signal; and 

cooventonal techniques mdude unproved graphics, lower a ^ w coupled to the display device for 

cost and ease or use. . . - . . « * . . 

. , . . . , . , providing the video signal, for causing the display 

While the foregoing has been with reference to particular ^ dispUy a ^ ima ^ e for a 

embedments of the invention, it wffl be appreciated by 45 p^cter of mc display device, and for receivmg input 

those skilled in the art that changes in these embodiments b a user manipulating the graphic image via an input 

may be made without departing from the princmles and deykc , cd tQ mc nost systcnit mc ^ 

spirit of the invention, the scope of which is defined by the computer system communicating a command signal to 

appended claims. me display device for adjusting the parameter of the 

What is claimed is: 50 display device in response to the input 

1. A method of providing a user interface for controlling 16 ^ apparatus according to claim 15, said graphic 

a parameter of a display device comprising: image mcluding a task window which provides a graphic 

providing a video signal to a display device from a host menu. 

computer, the video signal being adapted to cause the 17 The apparatus according to claim 15, said graphic 

display device to display graphic images; 55 including a graphic representation of the parameter, 

displaying a graphic image by the display device in the graphic representation changing in response to said input 

response to the video signal received from the host by the user. 

computer, the graphic image being adapted to allow a \g The apparatus according to claim 17, said graphic 

user to visually adjust a parameter of the display representation including a sliding scale. 

device; 60 19. The apparatus according to claim 17, said graphic 

receiving input to the host computer system by a user representation including a numeric value. 

manipulating the graphic image via an input device; 20. The apparatus according to claim 15, said command 

and signal being communicated via a data sequence sent to the 

responding to the input by the host computer system display device by the host computer system, 

communicating a command signal to the display 65 21. The apparatus according to claim 15, said data 

device, the command signal for adjusting the parameter sequence being encoded onto the video signal sent to the 

of the display device. display device by the host computer system. 
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22. The apparatus according to claim 15, said command 
signal being communicated via a digital protocol which 
provides for uni-directional communication. 

23. The apparatus according to claim 15, said command 
signal being communicated via a digital protocol which 5 
provides for bi-directional communication. 

24. The apparatus according to claim 23, said digital 
protocol being an I*C protocol. 

25. The apparatus according to claim 15, said command 
signal being communicated to the display device via a 10 
DCC2B interface. 

26. The apparatus according to claim 15, said input device 
being a cursor control device coupled to the computer 
system. 

27. The apparatus according to claim 15, said input device is 
being a keyboard coupled to the computer system. 

28. The apparatus according to claim 15, said parameter 
being selected from a group consisting of: brightness, 
contrast, horizontal orientation, horizontal size, vertical 
orientation, vertical size, tilt, pincushion, and color tint for 20 
the display. 

29. A display device comprising: 

a display monitor for displaying graphic images in 
response to video signals provided to the display moni- 
tor by a host computer system, including a graphic 25 
image for adjusting a parameter of the display monitor; 
and 

a display controller coupled to the display monitor for 
receiving a command signal from the host computer 
system for adjusting a parameter of the display monitor, 30 
said command signal being in response to input to the 
host computer system from a user. 

30. The display device according to claim 29, said input 
to the host computer being by the user manipulating the 
graphic image via the host computer. 

31. The display device according to claim 30, said graphic 
image including a task window which provides a graphic 
menu. 
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32. The display device according to claim 30, said graphic 
image including a graphic representation of the parameter, 
the graphic representation changing in response to said input 
by the user. 

33. The display device according to claim 32, said graphic 
representation including a sliding scale. 

34. The display device according to claim 32, said graphic 
representation including a numeric value. 

35. The display device according to claim 29, said com- 
mand signal being communicated via a data sequence sent to 
the display device by the host computer system. 

36. The display device according to claim 35, said data 
sequence being encoded onto the video signal, the video 
signal being sent to the display device by the host computer 
system. 

37. The display device according to claim 29, said com- 
mand signal being communicated via a digital protocol 
which provides for uni-directional communication. 

38. The display device according to claim 29, said com- 
mand signal being communicated via a digital protocol 
which provides for bi-directional communication. 

39. The display device according to claim 38, said digital 
protocol being an 1% protocol. 

40. The display device according to claim 29, said com- 
mand signal being communicated to the display device via ' 
a DCC2B interface. 

41. The display device according to claim 29, said input 
device being a cursor control device coupled to the computer 
system. 

42. The display device according to claim 29, said input 
device being a keyboard coupled to the computer system. 

43. The display device according to claim 29, said param- 
eter being selected from a group consisting of: brightness, 
contrast, horizontal orientation, horizontal size, vertical 
orientation, vertical size, tilt, pincushion, and color tint for 
the display. 

* * * * * 



01/16/2004, EAST Version: 1.4.1 



United States Patent [»j 

Beery 



II III llll 



US005963269A 
[li] Patent Number: 
[45] Date of Patent: - * 



5,963,269 
*Oct. 5, 1999 



[54] APPARATUS FOR CONTROLLING A 
TELEVISION RECEIVER USING A 
PLURALITY OF STORED LABELS 

[76] Inventor: Jack Beery, 1550 Cedar Bark Trail, 
Unit 1, Dayton, Ohio 45449 

[ * ] Notice: This patent issued on a continued pros- 
ecution application filed under 37 CFR 
1.53(d), and is subject to the twenty year 
patent term provisions of 35 U.S.C. 
154{aX2). 

[21] Appl. No.: 08/482,940 
[22] Filed: Jun. 7, 1995 

[51] Int. Ch 6 - H04N 5/50 

[52] U.S. CI 348/570; 348/731; 348/734; 

455/186.1 

[58] Field of Search 455/5.1, 6.1, 42, 

455/3.1, 151.4, 182.2; 348/731, 732, 734; 
340/825.22, 825.72, 825.03; 359/146 

[56] References Cited 

U.S. PATENT DOCUMENTS 

4,228,541 10/1980 Snedkerund et al 455/158 

4,361,907 11/1982 Wine 455/160 

4,375,651 3/1983 Templin et al 358/191.1 

4,425,579 1/1984 Menell 358/86 

4,495,654 1/1985 Deiss 455/151 

4,521,914 6/1985 Pfetrovic 455/158 

4.527.194 7/198S Sirazi 358/86 

4,600,918 7/1986 Belisomi et al 340/711 

4,706,121 11/1987 Young 358/142 

4.763.195 8/1988 Tults 358/193.1 

4,894,714 1/1990 Christis 358/86 

4,914,517 4/1990 Duffield 358/191.1 

4,977,455 12/1990 Young 358/142 

4,998,292 3/1991 Hgeldinger et al 455/186 

5,045,947 9/1991 Beery 358A92.1 

5,068,734 11/1991 Beery 358A91.1 

5,151,789 9/1992 Young 358/194.1 



5,191,423 3/1993 Yoshida 348/734 

5,253,067 10/1993 Chancy et al 358/191.1 

5,307,173 4/1994 \uen 358/335 

5,461,427 10/1995 Duffield 348/555 



FOREIGN PATENT DOCUMENTS 



58-13082 
58-172011 
61-61577 
63-36608 
63-59075 
2 021 887 
2083 722 



1/1983 
10/1983 
3/1986 
2/1988 
3/1988 
12/1979 
3/1982 



Japan 

Japan . 
Japan . 
Japan . 

Japan 

United Kingdom . 
United Kingdom . 



H04N 5/44 



H04N 5/44 



OTHER PUBLICATIONS 



Customer Handbook for Jerrold "Impulse 7000" Model 
DP71/DPV72/DPBB73 Addressable Converters (Jun. 
1988). 

"Experts Agree the TV of the future is here ... in the 
Heathkit Digital-Design GR-2000 TV," magazine adver- 
tisement, source unknown, pp. 28-29. 
Excerpt from "Operating Instructions" for Pioneer BA-6300 
Series Converter (©1991). 

Primary Examiner — Michael Lee 

[57] ABSTRACT 

Apparatus for controlling a television receiver includes a 
read-only memory for storing a plurality of labels, and a 
programmable memory for storing at least one channel 
number. An operator-actuated control generates a signal 
representative of one of the labels and a channel number to 
be associated therewith, and a processor receives the signal 
and causes the programmable memory to store the channel 
number as corresponding to the one label. The operator- 
actuated control further generates a second signal represen- 
tative of the one label independent of the channel number. 
Upon receiving the second signal, the processor retrieves 
from the programmable memory the channel number and 
generates an output control signal corresponding to the 
channel number. 
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APPARATUS FOR CONTROLLING A schedules. The code is entered into the device and decoded 

TELEVISION RECEIVER USING A to provide rime, date, channel and duration information 

PLURALITY OF STORED LABELS concerning the program to be recorded This data is then 

used by the device to control the videorecorder to record the 

BACKGROUND OF THE INVENTION 5 desired program. 

While such a device is useful in simplifying recording, it 

The present invention relates generally to devices for still requires an initial set-up operation. Because of the 

controlling a television receiver and, more particularly, to variation in channel numbers from locality to locality at 

such a devices as used for channel selection. which various networks and stations may be found, the 

In recent years, a number of devices have been developed 10 device executes a channel conversion operation to convert a 

for use in controlling equipment for receiving television "defined" channel number used in the codes into the actual 

broadcast information such as televisions, videorecorders, channel number at which the program may be found. This 

cable boxes and satellite receivers. As the receiving equip- conversion is based upon an initial configuration entered by 

ment has become more complex, and the capability to * e op"*" {J* 1 pr0gramS mt ° mem0ry ^ corres P ondin g 

broadcast an increasing variety of material has grown, the 15 0 num eis ; . ; 

devices for controlling such equipment have become corre- u E** ° f these improvements is advantageous in control- 

soondinelv more sophisticated hug a television receiver. However, each of these features 

- / ' t adds further complexity to the task of initially programming 

Often (although not always), such control devices have me cq^i device prior to use, or of changing the configu- 

taken the form of remote control devices useable to control ranon wnen neet j e d or desired. Additionally, each feature 

a number of different pieces of equipment available from a 20 requires a certain amount of programmable memory for the 

number of different manufacturers. control device. Such memory is often limited in control 

As a result of the increase in available programming, there devices, either as a result of component capability or costs, 

has been a need to simplify the channel selection process for Thus, either the capacity of, for example, a label memory is 

the television receiver operator. With a relatively large limited to a relatively small number of channels, or the 

number of channels available, the operator may have to be 25 number of different features which may be provided in the 

familiar with the channel location of various networks and control device is limited, or both, 

individual programs, or in the alternative, may have to scan SUMMARY OF THE INVENTION 

through a number of channels to find the desired broadcast. In accordance wi m the present invention, apparatus is 

Differences between channel number assignments from one provided for controlling a television receiver to select a 

locality to the next, or from one cable service provider to the 30 television channel corresponding to a preassigncd channel 

next, further complicate this problem. number. The apparatus includes a read-only memory for 

Various solutions have been proposed to these problems. storing a plurality of labels, and a programmable memory 

For example, it is known to provide a control device in for storing at least one channel number. An operator- 

which the operator may program labels for the identification actuated control generates a first signal comprising a data set 

of channels. In one such approach, as described in U.S. Pat. 35 representative of one of the labels and a channel number to 

No. 4,228,541, the label is simply displayed on the televi- be associated therewith. A processor receives the first signal, 

sion screen after the operator selects the channel using the and responsive thereto, causes the programmable memory to 

conventional channel number. In this way, the operator can storc *e channel number as corresponding to the one label, 

assure himself that the correct channel has been chosen. ^ operator-actuated control further generates a second 

... . „ 40 signal comprising a data set representative of the one label 

Id addition to a simple display, it is known to provide a w ^ of ^ chaMel Qumber receivifl ^ 

control device in which the operator may use me laoe . , ^ 

processor retrieves from the program- 

directly for channel selection in lieu of the conventional maWe m ^ numbef and es a 

channel number assigned by the broadcaster cable provuier to lhe channel number . 

or governmental regulatory body. For example, in U.S. Pat. A . _ ... t « 4 , . . ... . 

vj c f\Ac qah —ac a<q txa ' 9B1 ,,^, p 45 In one embodiment of the invention, each of the labels is 

Nos. 5,045,947 and 5,0oo,734, the user may program labels , . . , - , , 

, . . , ' . , . I .lL • ♦ stored m the read-only memory as one of an ordered senes 

which he creates or obtains from some other source into , , ' w ^ 

, . , . of predetermined ROM address. The programmable 

memory in association wit particular channel numbers. r , , ... , , r ° , . . 

When fee labels are subsequently entered into the control J?'^ ■ dudes * P^V f ™* addresses^ each of the 

device, the television reefer is caused to tune the channel _ **** addre^ being capable of storing one of the channel 

......... i 50 numbers thereat. The programmable memory also stores a 

corresponding to the stored label. , ,. . c . f t . nr \xM jj a 

. t . f , • i marker bit value for each of the ROM addresses, and upon 

Still further, it is known to provide the operator with a recei p t of mc first signal, the processor causes an activated 

scan feature whereby the channels may be stepped through vamc to ^ storcd for the markcr bit corresponding to the 

in sequence for channel selection. It is common to provide RQM address for the one label ^ processor then counts 

a control device having the abibty to delete inactive or 5S the number of ^ acuVation vahies corresponding to the 

unwanted channels from the scan. As an enhancement to this RQM addrcss ^ s preC eding the label and stores the channel 

feature, the above cited VS. Pat. Nos. 5,045,947 and 5,068, QUmber at lhe address corresponding to the count. 

734 disclose control devices in which channels may be of ^ ^ ^ 

placed mtoascanin^ydesu^do^^ me £ fting channel number by counting the number 

one or more of a plurality of scanning sequences which the ^ Qf ^vriui values corresponding to the ROM addresses 

operator may associate with programming categories, per- preceding lhe 0Qe ^ and retrieving lhe channel num5er 

sonal preferences and the like. from the one of the RAM addresses corresponding to the 

Still other control devices have been developed which are count, 
directed towards problems encountered in recording televi- 

sion broadcasts using a videorecorder. For example, VS. 65 BRIEF DESCRIPTION OF THE DRAWINGS 

Pat. No. 5307,173 discloses a system in which a com- FIG. 1 is a block diagram illustrating a typical television 

pressed code may be found in published television program receiver; 
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FIG. 2 is a block diagram illustrating a remote control neots may be located on one or more integrated circuit chips 

device for the television control system of the present as appropriate. As part of the control program, memory 28 

invention; includes the tuning data necessary to tune out all but one 

FIG. 3 is a perspective view of a remote control unit for particular channel of the incoming television signal, which 

the control system of FIG. 2; and 5 channel is then directed to the picture control and audio 

FIGS 4, 4A, 4B, 5A, 5, 5B, 6, 6A, 7, 8, 9 are flowchart for viewing on the television. This channel is 

diagrams of a program for operating the control system of identified, in the preferred embodiment, by a "channel 

the present invention. " number," i.e., the numerical designation assigned to a par- 
ticular incoming signal frequency by government control 

DETAILED DESCRIPTION OF THE io agencies and the number traditionally used in channel selec- 

PREFERRED EMBODIMENTS tion by television viewers. 

A general block diagram of a television receiver with I Q onc preferred embodiment, the present invention may 

which a preferred embodiment of the present invention may be embodied in a separate, remote control unit. Such a 

be used is shown in FIG. 1. The specific circuitry comprising remote control can be adapted for use with a variety of 

the various blocks as shown FIG. 1 are conventional, and the 15 television receivers from a variety of manufacturers, using 

detailed design of the individual circuits will be known to conventional techniques well known in the art. Such a 

those of ordinary skill in the art. "universal** remote control can be offered for sale without 

It will be recognized that while the preferred embodiment ^ing directl y associated with a particular television 

is described in connection with use with a television, the receiver In the alternative, it will be readily recognized that 

term "television receiver" as used herein is intended to 20 P" 55 ™ 1 "vention may be incorporated into a remote 

include not only conventional television sets, but also vid- contro1 which 15 specific to a television receiver the remote 

cocassette recorders, satellite receivers, or any other appa- ■ intended to control. In a further alternative, the invention 

ratus capable of tuning a television signal from a multiple- na y ^ incorporated into the television receiver itself, and 

channel source operated either through the local control built into the 

n c . ' 1 , , . . * j 25 television receiver, or through a conventional remote con- 
Referring now to FIG. 1, the television system includes a ■ 6 

screen 10, under immediate control of picture control cir- 
cuitry 12 which for description purposes includes various 0nc embodiment for a remote control unit in accordance 
power supply circuits, raster scan circuits, color control me present invention may be seen by reference to FIG. 
circuits and the like which are conventional and typically 30 2 - T** remote unit operates under control of its own pro- 
associated with a television receiver. A speaker 14 or other cessing unit 34, which may be for example a microprocessor 
sound output means receives an audio output signal from located on a single integrated circuit chip. Microprocessor 
audio control circuitry 16, again which includes conven- cm PS suitable for use with the preset invention are commer- 
tional and typical circuitry including power supply, cially available from chip manufacturers such as Phillips, 
amplifier, audio filter and similar circuits. „ Connected to processor unit 34 is a control keypad 36 for 
A tuner 18 receives a multi-channel input at 20 and tunes °P erator ^ .alpha-numeric and other control 
out all but a selected channel for viewing. It will be ***** ^ * ?f cribed u m below. Also controUed by 
recognized that the multichannel input received by tuner 18 P ro l ccssor umt 34 15 a P 1 ^* of indicator bghts 37, the 
at 20 may be a convention cable input signal, but may also te conventional light sources such as LEDs. A 
be the input signal received from a satellite transmission 40 <*°venLonal * transmitter 38 sends coded control instruc- 
receiver. Moreover, the present invention may be used with hons to televisl0D ™* wer 35 directed bv micr0 P ro " 
any television input signal, including a conventional over- cessor. 

the-air broadcast signal received through a conventional Associated with processing unit 34 is a read-only memory 

antenna. ^ 40 which includes the operating program used by the remote 

Tuner 18, audio control 16 and picture control 12 operate 45 contro1 m <»«ng the telcv^ion receiver, as well as the 
under the control of processing unit 22, which may be any stored, preset labels to be described in detail herein Memory 
conventional programmable microprocessor or other means 40 ma V *W sultaWc ' convenuonal ROM (read-only 
capable of receiving input control signals and producing a memory) device. Also associated with processing unit 34 is 
corresponding output control signal. Processing unit 22 in **** (random-access memory) 42. This memory 42 serves 
turn is controlled by conventional operator-actuated con- 50 to store the channels to be assigned to stored labels, as well 
trols These controls may be in the form of a keypad, as user labels programmed into the system. As explained m 
push-button switches and/or other conventional control detaU herem, the present mvention r^rmits a relaUvely small 
devices that provide the user with local control 26 directly RAM to be utilized in controlling the television receiver, and 
at the television receiver. In addition, in accordance with the mc device is preferably an electncaUy erasable pro-am- 
preferred embodiment for the invention, the television 55 mablc read ^ memory (EE PROM), or a non-volatile 
receiver also is capable of control from a hand-held remote raQ ^° m access memory (NV RAM) the latter preferably 
control unit Input from the remote unit is received, in a equipped with a battery-powered back up. Either of these 
preferred embodiment, in the form of infrared transmissions alternatives are well known to those skilled m the art, and are 
by infrared receiver 24. This input is in turn supplied to readil y commercially available. In accordance with a pre- 
processing unit 22 60 ^ errec * embodiment of the present invention, both ROM and 

Processing unit 22 includes memory 28 for storing the *JM are built tot ° ^ microprocessor integrated circuit 

control program for controlling the television receiver, con- c P' 

trol processor 30 for receiving input from memory 28 and A power supply 44 is included for powering the remote 

operator input from either infrared receiver 24 or local control unit, the power supply being a battery source as is 

control 26 and executing the control program, and output 65 typical in the art 

interface 32 for directing the output from control processor A preferred embodiment for the layout of keypad 36 may 

30 to the appropriate circuits. As is known, these compo- be seen on the remote unit 43 shown in FIG. 3. As can be 
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seen, keypad 36 may be mounted in an appropriate bousing 
45 which also includes a removable access panel (not 
shown) for the remote unit power source. The keypad 
includes various keys, each with its designation imprinted 
thereon. For example, alpha-/numeric keys 46 for numerals 
"0"-"9" are provided. Alphabetic characters are provided on 
the keys for numerals "2"-" 9", with certain special charac- 
ters provided on the "0" numeral key. 

Keypad 36 also includes a number of special keys. The 
"clear" key 54, "enter" key 56 and "PGM" (program) key 58 
are used in programming the remote control unit. Other keys 
conventional in "universal" remote television control 
devices may be provided, such as volume up and volume 
down keys 60 and 62, mute key 64, conventional video re- 
corder control keys 66, device selection keys 67 which 
enable the device to selectively control a television, video- 
recorder or cable control box, and a power control key 68 to 
turn the controlled device on and off. 

Other keys 70, 72, 74, 76, 78, 80, 82 and 84 are used in 
connection with the programming or use of the device, and 
will be described in connection with such use. As will be 
described, certain of the videorecorder control keys 66 are 
used, in addition to their normal videorecorder control 
function, in programming the device. 

Indicator lights 37 are also mounted in the housing 45 as 
shown. 

Operation of the control system is in accordance with a 
program resident in processing unit 34 located within the 
remote unit. A preferred embodiment for the control pro- 



control of various television receiver functions, such as 
volume control, muting and the like, is conventional and will 
not be described herein. The channel selection portion of the 
program is described in detail. 

The control system, in addition to conventional television 35 pla 
tuning by direct entry of channel numbers, operates in either 
a "channel selection" mode, wherein the operator selects the 
desired viewing channel using channel labels or scan 
sequences which the operator has previously programmed, 
or in a "program" mode, wherein the label and scan 
sequence assignments are made, changed, reviewed and the 
like. Programming of labels will be described first, with 
specific reference made to FIG. 4. 

The present invention simplifies the programming of 
labels in that a number of labels are presto red in the ROM 45 xwc 
and may be selectively activated by the operator for use in 
locating television programming. These labels may be iden- 
tified by the operator by pressing the various alpha/numeric 
keys of the keypad 36. In the preferred embodiment, because 
the alphabetic characters are imprinted on keys which are 50 
otherwise numeric keys, the system may treat both alpha- 
betic and numeric characters in labels simply as a keystroke 
sequence. Moreover, for simplicity of explanation, the key- 
stroke sequence will be described and reference herein using 
the decimal value represented by the numeric values 55 
imprinted on the keys which have been manipulated. That is, 
entry of the label "HBO" is made by pressing keys "4", "2" 
and "6" in sequence, and the label may be referred to herein 
by the numeric value "426". However, it will be recognized 
by those skilled in the art that as is typical, the data may 60 
actually be transmitted, stored and/or manipulated by the 
device as binary or hexadecimal numbers representative of 
the key sequence. In the "HBO" example, the data used by 
the system to represent the keystroke entry may be the 



services commonly provided on cable television systems 
and over-tbe-air broadcasting. In one preferred embodiment, 
forty-eight such stored labels are provided, one located in 
each of forty-eight ROM addresses. These stored labels are 
summarized in the following Table I: 

TABLE I 



40 



Station 


Marker 


NumencKey 




Label 


Bit No. 


Sequence 


Station 


A&E 


1 


204 


Aits and Entertainment 


ABC 


2 


223 


American Broadcasting Company 


AMC 


3 


263 


American Movie Classics 


ATC 


4 


283 


America *s Talking 


BET 


5 


248 


Black Entertainment TV 


BRV 


5 


278 




CBS 


7 


327 


Columbia Broadcasting System 


CMT 


8 


368 


Country Music Television 


CNBC 


9 


362 


Consumer News and Bus. 


CNN 


10 


366 


i^ooic news Hv&wuu 


CNNH 


11 


3664 




CS1 


12 


371 


C-Span 1 


CS2 


13 


372 


C-Span 2 


(TV 
1^1 V 


1 a 
it 




Comedy Central 


rue 


15 


357 


inc L/isncy ^.nannci 


DSC 


16 


373 




E!- 


17 


400 


Entertainment Network 


ESN 


18 


476 




ESN2 


19 


4762 


ESPN 2 


FOX 


20 


469 


ruA PHfnwS nTMHlg 


HBO 


21 


426 




HB02 


22 


4262 


Unrn* Rot Office 1 


HB03 


23 


4263 


f-fnmr "RnT Office "3 


up 


24 


554 




MAX 


25 


629 


Cinemas 


MTV 


26 


688 




NBC 


27 


623 




NEWS 


28 


6497 


User's Local News Channel 


NIK 


29 


655 


Nickelodeon 


PBS 


30 


627 


Public Broadcasting Company 


PLA 


31 


652 


Playboy Channel 


QVC 


32 


783 


Value Network 


SHO 


33 


746 


Showtime 


son 


34 


73545 


Sci-Fi Channel 


SPTCH 


35 


76834 


Sports Channel 


TBS 


36 


827 


TBS Superstation 


TFC 


37 


843 


The Family Channel 


TLC 


38 


853 


The Learning Channel 


TMC 


39 


863 


The Movie Channel 


TNN 


40 


866 


The Nashville Network 


TNT 


41 


868 


Turner Network Television 


TOON 


42 


8666 


The Cartoon Network 


TRAV 


43 


8728 


Travel Channel 


TWC 


44 


893 


The Weather Channel 


USA 


45 


872 


USA Network 


VH1 


46 


841 


Video Hits 1 


WGN 


47 


946 


WGN-Chicago 


WOR 


48 


967 


WWOR-New York 



Of course, it will be recognized at various other labels 
could be provided, and that there is no particular limitation 
on the number of such possible labels, subject the keystroke 
combinations and the size limitation of the ROM. 

It will be observed that most of the labels set out in Table 
I are comprised of three characters, while several are com- 
prised of four or five characters. Of course, subject to 
memory limitations and desired complication level in the 
label permitted, any number of characters may be provided 
for. In the preferred embodiment, each ROM address in 
which a stored label has been stored includes an additional 
data entry indicative of whether the three or more label 
characters are "absolute", or whether one or more "free 



characters" may be permitted during label use for channel 
binary value "110101010" or the hexadecimal value "1AA". 65 selection. Any permitted free characters are ignored during 
Certain predefined labels stored in ROM, or "stored label tuning. Thus, in the even free characters are permitted 
labels" as referred to herein, are provided for the television for the label "LIF' (keystroke sequence "554"), the user may 
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obtain this channel also by entering "LIFE", as the "E" in the forty-eight ROM addresses requires a marker bit of "1" or 

label is simply ignored. However, free characters may not be "0" in RAM, or six bytes of memory. Further, assume that 

permitted for labels such as "HBO" (keystroke sequence one byte of memory is required to store the channel number 

"426"), in which case entry of "HBOF" for channel retrieval to be associated with the label. (This latter assumption is 

will not result in the channel being tuned. In the "HBO" 5 based on the capability of one byte to record values from "0" 

example, one reason for this restriction is the presence of to "255". Most television receivers currently sold have the 

labels "HB02" and "HB03" that require the fourth charac- capability of tuning channels of numbered "2" through 

ter to be properly identified. "125".) Thus, only 46 bytes of programmable memory is 

In addition to stored labels, the preferred embodiment of required to fully store the data necessary to associate labels 

the present invention permits the operator to program con- 10 with channel numbers. 

trol labels that are not stored in ROM, but rather may be Rehirning to the program shown in FIG. 4, and following 

designated by the operator. Such labels, referred to herein as cntfy of mc labcl# M addrcss for thc R0M 

"programmed" labels, are stored within a reserved group of jg set to address "1", block 112. A marker bit counter is set 

addresses in RAM. In the preferred embodiment described, to zero gjjown at block 114. 

ten such programmed labels may be used, with a maximum is 

total of fifty activated labels, both stored and programmed, The program checks at block 116 to determine whether 

being permitted. Use of the full ten programmed labels toe entered label is the same as the label stored un ROM 

limits the operator to activation of forty stored labels, while address "1". If they are not the same, the program next 

use of only nine programmed labels permits activation of checks at block 118 to determine whether the marker bit 

forty-one stored labels, and so forth. 20 value for mis R °M address has been set to "1". If it has, the 

The program for activation of stored labels for subsequent ma * er counter * incremented, block 120. If at block 118 it 

use in channel selection is shown in flowchart form in FIG. K determined that the marker value is "0", the program 

4. The operator begins the program by pressing the "PGM" bypasses block 120. 

key (key 58 in FIG. 3), shown at block 100. The operator i n either case, the program next determines at block 122 

next presses a "stored labels" function key, as shown at 25 whether the current ROM address is the last ROM address 

block 102. In thc preferred embodiment, to reduce the (f or the preferred embodiment, ROM address "48"). If not, 

number of keys located on the remote control unit, this the program increments the address counter, block 124, and 

function key may be one of the videorecorder control keys, returns to block 116 to check the input label against the 

such as the "PLAY" key. When actuated after the "PGM" contents of the next ROM address, 

key, the system recognizes the alternate function for this 30 

dual function key Id event a match between the input label and the stored 

T*e program determines, at block 104 whether fifty labels ^ 1 at * e ™* nX f^f^J?^ 1^°^ **! 

u i a u j . 4 ttn . ' . address is set to a value of "1", block 126. The marker count 

have already been activated, and if not, the "Read/ light is . . . . , , ltri 

Qhiminated as indicated a. block 106 » ^T,^ 1 "* T 

35 flashed at block 130, indicating that the system is ready to 

U F°, D n u bS t hghU ** J °^ rat ° r CDtC ?' receive the channel number which is to correspond to the 

block 108, the desired label to be activated. As previously labd Thc chinnd numbcr fe { b ^ tor 

noted, the operator manipulates the alpha/numenc keys 46 ^ thc kcybo ard, block 132, and the channel number is 
of keypad 36 using both the alphabetic and numerical che ^ e d to determine whetner it is input as "0,^, block 134. 
designations imprinted on the keys. The program, however, ^ Such an ^ t bvaedia deact ivating stored labels as will be 
as a minimum needs only to use the numerical value descri5ed Aiming the channel number is some value 
assoaatedwimmemputkeystr^ othef thaD « 0 ,0*\ the RAM is reorganized, block 136, as 
entered, the operator presses the Enter" key, block 110. described below, to create an empty memory address in 
As will be explained in greater detail herein, the present ram a t the address that corresponds to the current marker 
invention conserves RAM in the label programming opera- 45 count> xhe channel number is stored at that address as shown 
tion through the use of marker bits as an indication as to at block 138 | n me cvcn( a channel number value has been 
which of the available stored labels has been activated. In previously stored for this label, which occurs if the label is 
this way, one-to-one correspondence of channel numbers for already in use, the newly-entered channel numbcr over- 
each stored label is not required. Instead, the software is able writes the already-stored value, 
to relate each activated label to corresponding channel 50 

number stored at a memory position. Thus, each selected stored label is related by the system 

When a stored label is activated, a marker bit value of "1" software to a memory position. In the preferred 

is associated with that ROM memory position, indicating embodiment, the label that is identified with the first active 

that the label is activated. To store the corresponding chan- marker blt 15 associated with the channel number stored in 

nel number, the program counts sequentially the number of 55 first RAM address, the label identified with the second 

ROM addresses with marker bits having values of "1" up to active marker blt 15 associated with the channel number 

the address at which the selected stored label is located. This stored in the second RAM address > and 50 forth - However, 

marker count is then used as the RAM address for storing the il win ■* recognized that RAM addresses may alternatively 

corresponding channel number. associated with marker bits in descending order, in an 

Thus, as an example, consider that the label for "HBO" 60 ^mating ^order or in any other manner as long 

(value "4260 is to te activated. While this label is found in V \VJ? aT rekUonshl P between marker blt 

ROM address "21", it may be for example that it is only the order and KAM address - 

eighth of the labels having a marker bit value of Hence, As an example, consider that the available stored labels 

RAM address "8*' will be used to store the channel number are those set out in the order shown in Table I. Eleven stored 

in this case. 65 labels have been activated, aod the corresponding channel 

Considered differently, assume that activation of up to numbers are stored in RAM addresses 1 through 11. The 

forty of the forty-eight stored labels is desired. Each of the system status may be summarized as shown in Table II: 
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TABLE II 



RAM Address 


Label 


Channel No. 


ROM Address 


1 


A&E 


49 


1 


2 


AMC 


45 


3 


3 


BET 


59 


5 


4 


CNN 


30 


10 


5 


DIS 


6 


15 


6 


ESN 


37 


18 


7 


FOX 


29 


20 


8 


HBO 


3 


21 


9 


MAX 


5 


25 


10 


SHO 


4 


33 


11 


TNT 


18 


41 


Now the operator wants to add CBS which is received on 


channel number "9". The system recognizes from the marker 


count that the label for CBS should be located in the fourth 


position in RAM, i.e., the label is the fourth item in ROM 


having a marker bit at logic 






The system then reorganizes the RAM to create an empty 


address at position four. This can be illustrated by the 


following Table III that reflects the channel numbers and 


station labels associated with the memory position. 




TABLE 10 








Reorganized 




RAM Address 


Start 


Memory 


"CBS" Added 


1 


49 (A&E) 


49 (A&E) 


49 (A&E) 


2 


45 (AMC) 


45 (AMC) 


45 (AMC) 


3 


59 (BET) 


59 (BET) 


59 (BET) 


4 


30 (CNN) 


Available 


9 (CBS) 


5 


6 (DIS) 


30 (CNN) 


30 (CNN) 


6 


37 (ESN) 


6 (DIS) 


6 (DIS) 


7 


29 (FOX) 


37 (ESN) 


37 (ESN) 


8 


3 (HBO) 


29 (FOX) 


29 (FOX) 


9 


5 (MAX) 


3 (HBO) 


3 (HBO) 


10 


4 (SHO) 


5 (MAX) 


5 (MAX) 


11 


18 (TNT) 


4 (SHO) 


4 (SHO) 


12 


Available 


18 (TNT) 


18 (TNT) 



After the channel number has been stored in the appro- 
priate location in RAM, the program causes at block 140 the 
"Done" light to illuminate. This light will remain illumi- 
nated for a period of three seconds, whereafter the system 
checks at block 142 to determine whether fifty labels have 
been activated. If not, the program returns to block 106, 
where the "Ready" light is illuminated and the system awaits 
the activation of another label or some other action by the 
operator. 

In the event the system determines that all fifty available 
activated labels have been used, either at block 104 or at 
block 142, the system causes the "Memory Full/Error" 
("MF/ERR") light to Ruminate as shown at block 144. At 
this point, the operator's action may consist of simply 
exiting the program. In the alternative, the operator may 
choose to delete one or more of the activated labels from 
RAM to make space for the addition of other labels. 

The operator may also choose to delete label entries when 
less than the maximum fifty labels have been activated. This 
may be accomplished when the program is at the "Ready" 
light shown in block 106. 

In either case, the operator presses either of the scan keys 
82 and 84 (see keypad layout in FIG. 3), indicated at block 
146. Upon actuation of one of these keys, the program at 
block 148 determines whether the RAM is empty, in which 
case no labels are activated. In this case, the "Done" light is 
illuminated for three seconds, block 150, and the program 
returns to the illumination of the "Ready" light at block 106. 



In the event that there are one or moire entries in RAM, 
the program advances to block 152, where a RAM address 
scan pointer is retrieved. The controller then sends an 
instruction to the television receiver to tune to the channel 

5 number stored in the current RAM address as indicated by 
the pointer value, block 154. It will be recognized, however, 
that the controller operates independently of the television 
receiver, and it is therefore not necessary to the operation of 
the controller that the receiver actually receive, or respond 

iq to, the transmitted instruction. In fact, the television receiver 
may be off during programming of the controller. 

Upon viewing this channel, the operator may decide to 
retain this channel in the group of activated labels. The 
operator may then depress the scan key, block 156, which 

!5 increments the RAM address, block 158, and the program 
returns to block 154 where the next channel is displayed on 
the television screen. (It will be recognized that this assumes 
that the scan "up" key is pressed. In the event the scan 
"down" key is depressed, the RAM address will be 

20 decremented, but otherwise the program operation is the 
same.) Of course, as is common in the art, this scan is 
arranged in the form of a ring, so that a scan "up" command 
from the last address moves the pointer to the first address, 
and a scan "down" command from the first address moves 

25 the pointer to the last address. 

If the operator decides to deactivate the channel displayed 
on the screen, the operator presses the "Clear" key as shown 
at block 160. The RAM contents at the current address are 
deleted (or in other words, are set to a value of zero), block 

30 162. Next, at block 164, the marker for the ROM address (or 
the programmed label address in the case of programmed 
labels) is set to zero. While this procedure is not detailed in 
the flowchart of FIG. 4, it will be recognized that this may 
be done by advancing through the marker bits until the 

35 activated (i.e., bit value "1") bit count equals the current 
RAM address. This bit is then set to a value of zero. 

Next, at block 166, the RAM is reorganized to remove the 
deleted or zero-value address entry. This can be illustrated 
by the following Table IV that reflects the channel numbers 

40 and station labels associated with the memory position, in 
which the operator decides to delete the label FOX: 

TABLE IV 



45 



50 



55 







-FOX" 


Reorganized 


RAM Address 


Start 


Deleted 


Memory 


1 


49 (A&E) 


49 (A&E) 


49 (A&E) 


2 


45 (AMC) 


45 (AMC) 


45 (AMC) 


3 


59 (BET) 


59 (BET) 


59 (BET) 


4 


9 (CBS) 


9 (CBS) 


9 (CBS) 


5 


30 (CNN) 


30 (CNN) 


30 (CNN) 


6 


6 (DIS) 


6 (DIS) 


epis) 


7 


37 (ESN) 


37 (ESN) 


37 (ESN) 


8 


29 (FOX) 


Available 


3 (HBO) 


9 


3 (HBO) 


3 (HBO) 


5 (MAX) 


10 


5 (MAX) 


5 (MAX) 


4 (SHO) 


11 


4 (SHO) 


4 (SHO) 


18 (TNT) 


12 


18 (TNT) 


18 (TNT) 


Available 



Once the RAM has been reorganized, the RAM address 
pointer is incremented, block 168, and the program returns 
60 to the "Ready" light at block 106. 

During channel display during the label clearing 
operation, in the event the operator presses any key other 
than "Scan" or "Clear", as shown at block 174, the program 
is exited, block 176, and normal television operation is 
65 resumed. 

As an alternative, the program logic could be arranged to 
provide that any keystroke other than "Scan" or "Clear" 
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returns the program to block 106 and illuminates the done as a convenience in that the data handling routines are 

"Read/* light. The choice of arrangements may be deter- similar for both stored and programmed labels. However, as 

mined by the programmer as to which is more compatible an alternate embodiment, the "marker bit" may be a deter- 

with the human interface. mination that the address contents are not all zeros. A marker 

An alternate method for label clearing can be performed 5 value * me existence of this condition, 

as shown in FIG. 4. From the "Ready" light at block 106, the Following entry of the desired label, a check is made to 

operator may enter the specific label he wishes to deactivate. determine whether the desired program label is the same as 

Hie program advances through blocks 108, 110 and so forth one of me n s tored labels ' whether °* T' ^ 

to block 130 where the "Ready" light is again illuminated. pro^ wiUoot permit programmed labels to be ^ the same 

. . . , l j j, ■ , . , 1A as stored labels. Because only ten programmed labels are 

Instead of entering a channel number, as done during label 10 - ... . * L~ • 

. . available, this prevents me operator from using one or more 

programimng the operator enters the value 0,(T. The of ^ of ac £resses to store a label already 

program sets the marker value forthe corresponding ^ROM available elsewhere m me system> ^ „ address counter 

address (or programmed label address) to zero, block 178, for me ROM to address "1", block 202. A marker bit 

and "clears" the channel number at block 180 by entering a counter is set to zero, shown at block 204. 

zero value. The RAM is then reorganized in the manner 15 The program checks at block 206 to determine whether 

shown by Table IV at block 182, and the "Done" light is the entered label is the same as the label stored in ROM 

illuminated at block 140 for three seconds. The program address "1". If they are not the same, the program next 

then continues as has been described previously. checks at block 208 to determine whether the marker bit 

The label programming routine may be exited without value for this ROM address has been set to "1". If it has, the 

completing the programming routine in progress. Except at 20 marker counter is incremented, block 210. If not, block 210 

block 154, pressing the "Clear" key as shown at block 184 is bypassed. 

interrupts the program and returns to the "Ready" light at la either case, the program next determines at block 212 

block 106. When tbe "Ready" lamp is illuminated, pressing whether the current ROM address is the last ROM address 

the "Clear" key as shown at block 186 will cause the (for the preferred embodiment, ROM address "48"). If not, 

program to exit, shown at block 188. Thus, if the "Ready" 25 me program increments the address counter, block 214, and 

lamp is not iUuminated during operation of the program rcturns to f bl °<* 2 °V° check the input label against the 

shown in FIG. 4, pressing the "Clear" key twice will exit the of m f ncxt *° M p address ; . , , _ K ^ 

^ e event a o&atch is found at block 206 between the 

t j j-*- t . • *u . t input label and a stored label at the current address is found, 

fo addrton at any point ui the program where operator J remrns ^ Wock m 

mput is needed, a lack of input for fifteen seconds w,U cause 30 hd & t £ ^ ^ ^ t hM btuscd as a pro- 

the program to time our and return the system to normal grammed label 

operation. [ D me eve nt no match is found between the input label and 

As has been noted, in addition to stored labels, the any storcd ^ program nex t checks to determine 

operator, may activate programmed labels which may be whether the entered label is the same as any previously used 

characters entered by the operator other than those stored in 35 programmed label, in which case the program will overwrite 

ROM as stored labels. A portion of RAM is reserved for up the previously programmed corresponding channel number 

to ten of these programmed labels, which arc otherwise with the new. Thus, at block 216, the programmed label 

generally handled by the program in a manner similar to the address of the RAM is set to 1, and a determination is made 

stored labels. To create a programmed label, the operator at block 218 whether tbe label is tbe same as that in tbe first 

enters the label program of FIG. 5, beginning the program by 40 memory address. If not, the program determines at block 

pressing the "PGM" key (key 58 in FIG. 3), shown at block 220 whether this is the last (i.e., tenth in the preferred 

190. The operator next presses a "programmed labels" key, embodiment) address, and if not, the address is incremented 

which in this embodiment is an alternate function for the at block 222. The program returns to block 218 and block 

videorecorder "REWIND" key, as shown at block 192. The 220 until all address contents have been checked. If the 

program determines, at block 194 whether ten programmed 45 entered label has not been found, the address is reset to 1 at 

labels or fifty total labels have already been activated, and if block 224 and a determination is made at block 226 whether 

not, the "Ready" light is illuminated as indicated at block the contents of this address is zero (i.e. empty). If not, the 

196. program confirms whether the marker bit associated with 

Upon observing the "Ready" light, the operator enters, this address has a value of "1", block 228, and if so, 

block 198, the desired label to be stored, and the "Enter" key, 50 increments the marker count at block 230 (which continues 

block 200. The label may be any keystroke sequence cor- the count begun during the review of stored labels in ROM), 

responding to one or more keystrokes, up to the limit A determination is made whether this is the last address for 

permitted by the memory configuration. programmed labels at block 232, and if so, this indicates that 

As in the case of tbe stored labels, marker bits are used as all ten memory addresses have labels stored therein. The 

an indication that a programmed label has been created. 55 program moves to block 234, where the "Memory Full/ 

When a stored label has been created, a marker bit value of Error" ("MF/ERR") light is illuminated. If it is not the last 

"1" is associated with that ROM memory position, indicat- address, the address is incremented, block 236, and the next 

ing that the label is activated. To store the corresponding address is checked. 

channel number, the program counts sequentially the num- In the event an empty address is found at block 226, or in 

ber of RAM addresses for programmed labels with marker 60 the event the input label is the same as a label already stored 

bits having values of "1" up to the address at which the as determined at block 218, the label is stored in the current 

selected stored label is located. This marker count is then address as shown at block 238. The marker bit associated 

added to the marker count for the stored label ROM with this address is set to "1", block 240, and the marker 

addresses, and used as the RAM address for storing the count is incremented at block 242. The program then flashes 

corresponding channel number. 65 the "Ready** light, block 244, to indicate to the operator that 

In the preferred embodiment, a marker bit is associated the channel number to correspond to the label may be 

with each of the ten possible programmed labels. This is entered. 



01/16/2004, EAST Version: 1.4.1 



5,963,269 

13 14 

The channel number is input by the operator using the operator enters the value "0,0". The program sets the marker 

keypad, block 246, and the channel number is checked to value for the corresponding programmed label RAM address 

determine whether it is input as "0,0", block 248. Such an to zero, block 282, and clears the label and channel number 

input is used to deactivate programmed labels, as is the case at block 284 by entering zero values. The "Done** light is 

with stored labels described above. Assuming the channel 5 then illuminated for three seconds at block 252. 

number is some value other than "0,0", the channel number The label programming routine in progress may be exited 

is stored at the address that corresponds to the current by pressing the "Clear'* key as shown at block 286, which 

marker count, as shown at block 250. interrupts the program and returns to the "Ready*' light at 

After the channel number has been stored in the appro- block 196. When the "Ready** light is illuminated, pressing 

priate location in RAM, the program causes the "Done*' light 10 the "Clear** key at block 288 will cause the program to be 

to illuminate, block 252. This light will remain illuminated exited, block 290. 

for a period of three seconds, whereafter the system checks Timing of television channels, including the use of stored 

at block 254 to determine whether ten programmed labels labels or programmed labels, may be accomplished using 

have been activated. If not, the program returns to block 196, the program shown in flowchart form in FIG. 6. The 

where the "Ready** light is illuminated and the system awaits 15 program begins at block 320 with the entry of a keystroke 

the activation of another label or some other action by the sequence by the operator using the keypad, followed by the 

operator. "Enter" key at block 321. An entered value may correspond 

In the event the system determines that all ten available to one, two, three or more keystrokes, 

labels have been used, either at block 194 or at block 254, At block 322, a determination is made whether the entered 

the system causes the "Memory Full/Error" light to illumi- 20 keystroke sequence (hereinafter called the "input laber) is 

nate as shown at block 234. At tis point, in a manner similar the same as any of the stored programmed labels. (It is 

to that used for stored labels, the operator may choose to exit possible the operator may have stored, for example, a 

the program or delete one or more of the programmed labels programmed label comprised of one or two keystrokes.) If 

from memory. there is no match, the program next checks at block 324 

The operator may also delete label entries when the 25 whether the input label corresponds to a numerical value of 

program is at the "Ready** light shown in block 196. less than 200. As can be seen by reference back to FIG. 3, 

In either case, the operator presses either of the scan keys number key " 1" of alpha/numeric keys 46 has no alphabetic 

82 and 84 (see FIG. 3), indicated at block 256. Upon characters associated therewith. As a result, the program 

actuation of one of these keys, the program at block 258 recognizes a one or two digit value, or three digit value 

determines whether the label RAM is empty, in which case 30 between 100 and 199 as a directly-selected channel. The 

no labels are activated. In this case, the "Done** light is program moves to block 326, where instructions to tune the 

illuminated for tree seconds, block 260, and the program entered channel number directly are transmitted by the 

returns to the illumination of the "Ready" light at block 196. controller. (Television receivers currendy commercially 

In me event that there are one or more entries in RAM, the available typically provide for channel selection through 

program advances to block 262, where the current RAM 35 channel "125**. Also, this assumes no programmed label of 

address pointer is retrieved and an instruction is set to the the input value has been stored.) 

television to tune to the channel number stored in this RAM If an input value of 200 or greater is entered, or a value 

address, block 264. which corresponds to a programmed label is entered, the 

Upon viewing this channel, the operator may decide to program proceeds to block 330 where the marker count is set 

retain this channel in the group of activated labels. The 40 to zero, and at block 332 where the ROM address counter is 

operator may then depress the scan key, block 266, which set to "1**. At block 334, the program determines whether the 

increments the RAM address, block 268, and the program current ROM address (address "1**) has a marker value of 

returns to block 264 where an instruction to the television "1" associated therewith. If not, the program checks at block 

receiver to display the next channel is transmitted. 335 as to whether the current ROM address is the last ROM 

If the operator decides to deactivate the label associated 45 address (i.e., in the preferred embodiment when the ROM 

with the current channel, the operator presses the "Clear" address equals forty-eight). If not, the address is incre- 

key as shown at block 270. The RAM contents at the current mentcd at block 336, and the program returns to block 334 

address are deleted (or in other words, are set to a value of to determine whether this next ROM address has an asso- 

zero), block 272. Next, at block 274, the marker for the label ciated marker bit value of "1". 

RAM address is set to zero. 50 When a marker bit value of " 1** is identified at block 334, 

At block 276, the RAM address pointer is incremented, the marker bit count is incremented, block 338, and a 

and the program returns to the "Ready" light at block 196. determination is made at block 340 whether the value at the 

During channel display during the label clearing current ROM address is equal to the input label. If not, a 

operation, block 264, in the event the operator presses any determination is made at block 335 whether the current 

key other than "Scan** or "Clear", as shown at block 278, the 55 ROM address is the last ROM address. Provided the current 

program is exited, block 280, and normal operation is address is not the final ROM address, the address is incre- 

resumed. (As with stored labels, in an alternate embodiment, mentcd at block 336 and the program returns to block 334. 

the program may be designed whereby pressing of any key In the event the contents of the current ROM address is 

other than "Scan** or "Enter" returns the program to the equal to the input label, the program uses the current marker 

"Ready** light at block 196. In this way, the operator may 60 count to retrieve the channel number from the corresponding 

simply decide to keep all current labels.) RAM address, shown at block 344. An instruction to the 

An alternate method for label clearing can be performed television to select the channel is transmitted, block 346. 

from the "Ready** light at block 196. The operator may enter Returning to block 335, in the event all ROM addresses 

the specific label he wishes to deactivate, and the program have been reviewed without locating a corresponding, acti- 

advances rough blocks 198, 200 and so forth to block 244 65 vated stored label, the program proceeds to block 348 where 

where the "Read/* light is flashed. Instead of entering a the programmed label RAM address is set to "1**. (The 

channel number, as done during label programming, the current marker count value is retained.) At block 350, a 
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check is made to determine whether the corresponding determine whether ten channels have now been stored, and 

marker bit for this address has a bit value of " 1", and if not, if not, the program returns to the "Ready" light at block 376. 

the program advances to block 351 where it is determined If the determination made at either blocks 374 or 388 

whether the current address is the last RAM address (i.e., in indicate that the memory is full, the program advances to 

the preferred embodiment, RAM address "10"). If not, the 5 block 390 where the "Memory Full/Error" light is illumi- 

address is incremented, block 352, and the program returns nated. Further additions of channels to the FC scan can them 

to block 350 to make a determination for the next memory only be accomplished after deleing one or more of the stored 

address. If an activated marker bit is found, however, the channel number values. 

marker count is incremented, block 354, and the program at Channels may be deleted from the FC scan from either the 

block 356 determines whether the contents of the current 10 "Ready" light at block 376 or the "Memory Full/Error" light 

memory address equal the input label. If not, a determination at block 390. In either case, the operator presses either of the 

is made as to whether the current address is the last address, FC scan keys, shown at block 392. The program determines 

block 351, and if it is not, the address is incremented at block whether any channels are stored in memory, block 394, and 

352 and the program returns to block 350. if not, returns to the 'Heady" light at block 376. If one or 

In the event the current address contents equal the input 15 more channel numbers are stored, however, the an instruc- 

labcl, the program at block 360 uses the current marker tion to display the next channel in the FC scan is transmitted, 

count to retrieve the channel number from the corresponding block 396. The operator may now choose to delete the 

RAM address. An instruction to the television to select the current channel from the scan, in which case the "Clear" key 

channel is transmitted, block 362. is pressed, block 398, and the displayed channel is deleted 

If all addresses are reviewed without a matching pro- 20 from the FC scan memory at block 400. The program then 

grammed label being found, then from block 358 the pro- returns to the "Ready" light at block 376. 

gram proceeds to block 364 where the "Memory Full/Error" Alteratively, from block 396, the operator may chose not 

light is illuminated for three seconds, whereafter the pro- to delete the displayed channel. Pressing either FC scan key, 

gram is ready for and awaits new input, block 366. block 402, will advance the scan (in the selected direction) 

Another feature of the television controller of the present 25 and return the program to block 396 where the next channel 

invention is the provision of "Favorite Channels." This is displayed. 

feature comprises a shortened scanning list of the ten (or In the event the "Enter" key is pressed at block 396, as 

fewer) favorite or most watched channels of the television shown by block 403, the program returns to the "Ready" 

operator. Rather than scroll through each available channel light, block 376, without deleting the displayed channel 

when reviewing available programming, the operator may 30 from memory. (In an alternate embodiment, pressing any 

scroll through the shortened list. key other than the "Enter" key at block 396 returns to the 

In a preferred embodiment of the present invention, up to "Ready" light at block 376.) 

ten favorite channels may be stored as described in derail The program may be interrupted anytime by pressing the 

herein. During television tuning, operation of the favorite "Clear" key. Pressing the "Clear" key, block 404, returns the 

channel scroll is performed in a manner similar to that 35 program to the "Ready" light at block 376. Pressing the 

typically used for conventional scanning operations. A scan- "Clear" key again, or pressing the "Clear" key for the first 

ning marker value may be used to retain the current address time in the event the program is already at the "Ready" light, 

value corresponding to the current position within the scan. at block 406, causes the FC program to be exited, block 408. 

Actuation of the favorite channel ("FC") scan up key causes In addition, pressing the "Clear" key while the program is at 

the marker value to be incremented and the next channel 40 block 390, the "Memory Full/Error" light, also exits the 

stored in memory will be displayed on the television. program. 

Actuation of the FC scan down key decrements the marker Finally, in the event the program is at a block where 

value to the next preceding channel stored in memory. operator input is required, the program will be exited if no 

Provision may be made to skip over any addresses which are key is depressed for a period of fifteen seconds, 

empty. 45 In the embodiment described in detail herein, only a 

The program for selecting channels for inclusion in the single favorite channel scan is provided. However, it will be 

favorite channel scan may be seen in flowchart form in FIG. recognized by those skilled in the art that multiple favorite 

7. The operator presses the "PGM" key at block 370, channel scans may be provided using a program similar to 

followed by a "favorite channel" function key, which in the that shown in FIG. 7. In such a case, additional keys may be 

preferred embodiment is an alternate function for the video- 50 provided on the remote controller for the selection of the 

recorder "FAST FORWARD" key, as shown at block 372. At particular scan to be used. 

block 374, the program determines whether the memory is Also in the preferred embodiment, channel additions to 
full, i.e. in the preferred embodiment, whether ten favorite the favorite channel scan are entered in the next available 
channels have already been stored. In the event less than ten memory location, so that the operator has no programmable 
such channels have been programmed, the <f Ready" light is 55 control over the specific position in the scan order a par- 
illuminated at block 376. ticular channel will occupy. However, the program may be 
The operator may enter a channel number desired for modified, as will be understood by those skilled in the a, to 
inclusion in the FC memory at block 378, followed by the create an open memory location at the current scan Location 
enter key at block 380. Adetennination is made at block 382 for the system. Memory reorganization to accomplish this 
by reviewing the memory contents whether the input chan- 60 task can be performed in a manner generally similar to that 
nel number has been previously programmed. If so, the described in connection with Table III herein, 
program advances to block 384, where the "Done" light is As a further feature of the present invention, a "short list" 
illuminated for three seconds. If not, the next available scan may be provided in which up to four channels may be 
empty address in memory is found and the channel number stored for use in quickly moving between a small number of 
is stored at that location, block 386. The program then 65 channels, such as when several programs are being mom- 
advances to block 384 and illumination of the "Done" light tored simultaneously. While channels are retained in the 
for three seconds. The program checks at block 388 to short list for scanning until they are deleted or overwritten 
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by other channels, the short list is suited for the temporary in keypad 36 (see FIG. 3). Upon pressing the scan key, block 
storage of several channels of current interest. 434, the system determines whether the keystroke preceding 
The programming of channels into the short list may be the scan key was another actuation of the short first scan 
seen by reference to the flowchart of FIG. 8. Programming keys, block 435. If so, it is necessary to advance the short list 
can be carried out provided the controller flows the channel 5 pointer to the next scan position, shows at block 436, since 
to which the television is currently tuned. In the event the it win be desired to advance to the next stored channel, 
control system described herein is built into a television However, is the event the preceding channel selection key- 
receiver, it will be generally possible for the system to know stroke was some other key, indicating that the operator 
at all times to which channel the receiver is tuned. However, selected a channel outside the short list, it will be desired to 
in the case of a universal remote controller as in the 10 return to the same channel within the short list Thus, in this 
preferred embodiment, where a conventional channel scan case, block 436 is bypassed. 

operation is performed, the controller will not know which This scan pointer "advance'* is in the up direction when 

channel is tuned. In typical channel scans, for example, it is the scan-up key is depressed, and in the down direction 

common for the receiver to program certain channels which when the scan-down key is depressed. Memory positions 

do not receive transmissions to be skipped during scanning. 15 four and one are considered to be adjacent for scanning 

Because this information is programmed into he receiver purposes. 

and not the remote, a remote controller will not know which A check is made at block 438 to determine whether the 

channels may have been skipped. current memory position is empty. In the event it is not, the 

In the preferred embodiment, the controller will know channel number is retrieved and an instruction to tune to the 

which channel the receiver is tuned to in the case of direct 20 channel is transmitted, block 440. However, if the memory 

tuning by channel number, or in the case of tuning by either position is empty, the program determines at block 442 

stored or programmed labels. Also, the controller will know whether the scan pointer is at position one. Recalling that in 

the channel in the case of favorite channel scans, or short list storing channels, all positions are filled from position one 

scans as described herein below. up, that position can be empty only if the entire short list 

Upon deciding to add a channel to the short list scan, the 25 memory is empty. Thus, a determination at block 442 that 

operator presses the "+CH" key, shown as key 74 on keypad the pointer is at position one indicates an empty memory, 

36 in FIG. 3. Pressing this key, shown at block 410 in FIG. and no channel change occurs, block 444. The program is 

7, causes the system to inquire at block 411 whether it knows then ended, block 445. 

the current channel of the television receiver. If not, the If the pointer is not at position one when an empty 

"Memory Full/Error" light is illuminated for three seconds, 30 memory position is found, the program proceeds back to 

block 413, and the program routine is ended, block 415. block 436 where the pointer is incremented and the next 

If the channel number is known, that channel number is memory position is reviewed at block 438. 

inserted at block 412. A review of the channels currently in In addition to deletion caused by entry of a fifth channel 

the short list memory is made at block 414, and in the event into the short list, channels may be deleted from the short list 

the channel number is found, it is deleted by entering a value 35 as shown in FIG. 9. Once a channel is tuned at block 440, 

of zero into the corresponding memory location, block 416. the operator may press the " — CH" key, shown at 80 of 

In the event the channel is not already stored, or following keypad 36 in FIG. 3, as indicated at block 446. The memory 
its deletion, a check is made to determine whether the first entry at the current position is deleted, block 448. A deter- 
short list memory position is open, block 417. If not, a check mination is made whether the scan pointer is currently at 
is made of the second position, block 418, and if the position 40 position four, block 450. If not, all entries at positions higher 
is not open, the third position at block 420 and then the that the current position are moved down, block 452, with 
fourth position at block 422 are checked. In the event the the result that the vacant memory position is moved to 
first memory position is open, the current channel is stored position four. A check is made at block 454 to determine 
at that position, block 424. If not open, and if the second whether the current memory position is empty, and if not, an 
position is open, the contents of the first position is moved 45 instruction to tune the channel stored at the current position 
to position two, block 426, and the channel is stored in the (formerly at the next higher memory position) is transmitted, 
first position. Similarly, if the third position is open, the block 456. 

contents of the first and second positions are moved to If the determination at block 454 indicates that the current 

positions two and three, respectively, blocks 428 and 430, memory position is empty, it signifies that the just-deleted 

with the channel again being stored in position one. If the 50 memory entry was in the highest filled memory position, 

fourth position is open, the memory contents are moved one The program then proceeds to block 458, where the scan 

position to open the first position, where the current channels pointer is moved to position one. Also, the program moves 

is stored, as shown at blocks 426, 428 and 430. to block 458 in the event the determination at block 450 

If all memory positions are full, then the channel con- shows the current position where the channel number has 

tained in the fourth position is deleted, block 432, and the 55 been deleted to be position four. The program then checks to 

channels are moved as has been described to enable the determine whether memory position one is empty, block 

current channel to be stored in position one. 460, and if not, displays that channel on the television, block 

It can therefore be seen that storage of channels in the 456. In the event memory position one is empty, no channel 

short list is performed in a "first-irVfirst-our" manner, with change occurs, block 444, indicating that the short list 

the latest channel stored occupying the first memory posi- 60 memory is empty. 

tion. The earliest channel stored is automatically deleted if One further feature of the present invention relates to the 

a fifth channel is attempted to be stored. keys used to select the particular device to be controlled. As 

It is possible to delete specific channels from the short list, is commonly known in the art, the remote control unit of the 

the program for performing the deletion being included in present invention is capable of controlling several devices, 

the program for channel selection using the short list shows 65 such as a television, videorecorder and cable box. In 

in flowchart form in FIG. 9. The program is made functional addition, the controller may be of the "universal" coded 

upon pressing of either of the short list scan keys 76 and 78 type, typically capable of controlling six or more such 
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devices from a variety of manufacturers. Located in ROM is 
preprogrammed data sufficient to translate the keystrokes 
entered on the keypad into the property encoded transmitted 
signals to which a device from a particular manufacturer or 
a device of a particular model will respond. (This "coded ,, 
remote is in contrast to a "learning" remote in which the 
encoded signals must be learned from signals transmitted 
from another control device. Such devices are typically 
unprogrammed for any device until such time as they are 
"taught" from the other device.) 

In use, again as commonly understood in the art, a 
program is provided whereby the operator may select from 
a plurality of programs the specific code sequences for the 
device in question. The selection is typically made by 
entering one or more characters representative of the device 
and/or manufacturer. 

In addition, during use of the controller, the operator may 
switch the device from controlling, for example, a television 
to a videorecorder, by pressing the appropriate device selec- 
tion key 67 (see FIG. 3). This causes the transmission format 
of the controller to be changed to be compatible with the 
selected device until another of the device selection keys is 
depressed. 

In currently known controllers having preprogrammed 
device controlling keys, it is possible for the operator to 
inadvertendy actuate a device selection key without realiz- 
ing this has been done. This is particularly a problem if the 
accidentally selected device is one not in use by the operator, 
for example actuating the cable box selection key when no 
cable box is present. This is because further actuation of 
keys on the controller will seem to the operator to have no 
effect. The operator may have difficulty identifying the cause 
of this situation, and may assume (incorrectly) that the 
controller is not properly functioning. 

In accordance with the present invention, in one embodi- 
ment of the invention, a "deselection" code is provided for 
each of the device selection keys in addition to the trans- 
mission formats available for various manufacturers. Thus, 
while the operator may enter a code to program the device 
to emit control signals compatible with for example a 
particular model of cable box, the operator may enter a code 
indicative of the absence of a cable box entirely. Entry of 
such a code deactivates the device selection key (for the 
cable box in this example), so that upon pressing the cable 
box key, the device continues to send out control signals that 
can be interpreted by the equipment previously selected. 
Thus, accidental pressing of a device selection key has no 
effect on the further operation of the control device. Further, 
the device may be manufactured with the deselection code 
Initially programmed for all selectable pieces of equipment. 
In this way, it is not necessary for the operator to do anything 
to insure that unused keys are unprogrammed. 

It will also be readily recognized that other data items may 
be programmed by the control device manufacturer into the 
ROM if desired. For example, it may be desired to provide 
a display legend corresponding to each of the stored labels 
that will give to the operator a readable channel identifica- 
tion word or phase on the screen upon channel selection. 
Thus upon selection of "HBO" by entering keystrokes "4, 2, 
6", a display entry in ROM containing the alphabetic char- 
acters "HBO" may be retrieved from ROM at the same time 
the label entry in ROM is identified (see block 116 in FIG. 
4). Of course, it will be recognized that the label can be 
anything capable of being stored and displayed, and may be 
different from the nominal alphabetic equivalent of the 
stored label (e.g., "HOME BOX OFFICE" in the above 
example). 
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Also, it will be recognized that the marker bit technique 
described herein for finding correspondence between labels 
stored in ROM and channel numbers stored in RAM may be 
used in a reverse direction to find entries in ROM that 

5 correspond to channel numbers in RAM. For example, 
suppose that HBO is received by the television on channel 
"3" and stored in ROM is the display legend "HBO". As 
previously described, entry of the keystrokes "4, 2, 6" will 
cause the television to tune to channel "3" and the legend 

10 "HBO" to be displayed on the screen. However, in the event 
the operator directly selects channel "3", the control device 
may be programmed to review the channel number RAM to 
determine whether channel "3" has beeo stored. On finding 
the channel number, the RAM address can be used to count 

15 through the marker bits to determine the corresponding 
ROM address. The "HBO" legend can then be retrieved 
from ROM for display on the television screen. 

The manner in which the device software can be pro- 
grammed for this operation will be readily understood by 

20 those skilled in the art. 

This technique may be used for other data stored in ROM. 
For example, in controlling a videorecorder using the device 
described in U.S. Pat. No. 53)7,173 (such devices being 
commercially sold under the trademark "VCR+") in which 

25 a compressed code contains time, date, channel and duration 
information concerning the program to be recorded, a chan- 
nel conversion may be required as previously described. For 
most of the available program networks, the manufacturer of 
commercially available devices made in accordance with tis 

30 patent has assigned "defined" channel numbers used on a 
nationwide basis. Thus, in the commercially- available 
system, HBO requires a conversion to channel "33" for the 
compressed code to be understood. This conversion data 
may be stored in the ROM of the present invention and 

35 retrieved in the manner described above. Such a technique 
will greatly reduce the necessity for initial configuring of a 
control system incorporating the feature of U.S. Pat. No. 
5,307,173. In the event both labels and conversion data for 
this system are stored in ROM, selection of labels for 

40 channels will automatically set up the configuration for these 
channels, and vice versa. 

In another feature which may be used with the present 
invention, the RAM includes a data buffer into which the 
numeric keystroke sequence most recently entered is cap- 

45 hired. This sequence is retained until another numeric key or 
any other channel-changing key is pressed, and all other key 
actuations are ignored. Thus, in the event a channel selection 
is made while the remote control is not being properly 
pointed at the television receiver, or in the event transmis- 

50 sion range is reduced due to obstacles or weak batteries, the 
operator may simply press the "Enter" key to resend the 
keystroke sequence. The sequence itself need not be reen- 
tered. 

While the embodiments described herein constitute pre- 
55 ferred embodiments of the present invention, it should be 
recognized that changes and variations may be made therein 
without departing from the scope of the present invention, 
which is defined in the appended claims. 
60 What is claimed is: 

1. Apparatus for controlling a television receiver to select 
a television channel corresponding to a preassigned channel 
number, the apparatus comprising: 

a read-only memory for storing a plurality of predeter- 
65 mined stored labels, each of said stored labels being 
stored at one of an ordered series of predetermined 
ROM address; 
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a programmable memory including a plurality of RAM 
addresses, each of said RAM addresses being capable 
of storing one channel number thereat, said program- 
mable memory being further adapted to store a marker 
value corresponding to each of said ROM addresses; 

an operator-actuated control for generating a first signal 
comprising a data set representative of one of said 
stored labels and a channel number to be associated 
therewith; 

a processor for receiving said first signal, and responsive 
thereto, causing an activation value to be stored for the 
one of said marker values corresponding to the one of 
said ROM addresses corresponding to said one stored 
label, and for counting the number of said activation 
values corresponding to said ROM addresses preceding 
said one stored label, and for storing said channel 
number at the one of said RAM addresses correspond- 
ing to said count; 

said operator-actuated control further generating a second 
signal comprising a data set representative of said one 
stored label independent of said channel number; 

said processor, upon receiving said second signal, retriev- 
ing from said programmable memory said channel 
number by counting the number of said activation 
values corresponding to said ROM addresses preceding 
said one stored label and retrieving said channel num- 
ber from the one of said RAM addresses corresponding 
to said count, and generating an output control signal 
corresponding to said channel number. 

2. Apparatus as defined in claim 1, wherein said marker 
value includes a marker data bit, and wherein said activation 
value includes a value for said marker bit of one. 

3. Apparatus as defined in claim 1, wherein prior to 
storing of said channel number at the one of said RAM 
addresses corresponding to said count of said activation 
values, and in the event another channel number is already 
stored at said RAM address, said processor moves said 
another channel number and any further channel numbers 
stored at subsequent ones of said RAM addresses to the next 
succeeding one of said RAM addresses. 

4. Apparatus as defined in claim 1, wherein said control 
further generates a third signal representative of an instruc- 
tion to disassociate said channel number from said stored 
label, and said processor upon receiving said third signal 
removes said channel number from said programmable 
memory. 

5. Apparatus as defined in claim 1, wherein: 

said control further generates a third signal representative 
of an instruction to disassociate said channel number 
from said stored label; 

said processor upon receiving said third signal causes said 
activation value to be deleted for said one marker value, 
and removes said channel number from said RAM 
address of said programmable memory. 

6. Apparatus as denned in claim 5, wherein subsequent to 
removing of said channel number at the one of said RAM 
addresses corresponding to said count of said activation 
values, and in the event another channel number is stored at 
a subsequent one of said RAM addresses, said processor 
moves said another channel number and any further channel 
numbers stored at subsequent ones of said RAM addresses 
to the next preceding one of said RAM addresses. 

7. Apparatus as defined in claim 1, further comprising a 
transmitter for transmitting said control output signal to a 
television receiver. 
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8. Apparatus as defined in claim 1, wherein said stored 
labels each comprise a unique series of characters, said 
control includes means for actuation in a manner represen- 
tative of a series of characters, and wherein said processor 
upon receipt of said second signal which is representative of 
a series of characters, some consecutive portion of which 
corresponds to one said stored label, ignores any characters 
not corresponding to said stored label and generates said 
output control signal. 

9. Apparatus as defined in claim 8, wherein said consecu- 
tive portion of said scries of characters is an initial portion 
of said series. 

10. Apparatus as defined in claim 1, wherein said stored 
labels each comprise a unique series of characters, said 
control includes means for actuation in a manner represen- 
tative of a series of characters, and wherein said read only 
memory stores in association with each said stored label a 
first data entry indicative of whether said stored label is an 
absolute stored label, and wherein said processor upon 
receipt of said second signal representative of a series of 
characters, some consecutive portion of which corresponds 
to one said stored label other than one of said absolute stored 
labels, ignores any characters not corresponding to said 
stored label and generates said output control signal. 

11. Apparatus as denned in claim 1, wherein: 

said programmable memory further is for storing at least 
one programmed label; 

said control generating a third signal comprising a data set 
representative of a programmed label and a second 
channel number to be associated therewith; 

said processor, in response to said third signal, causes said 
programmable memory to store said programmed label 
and said second channel number as corresponding 
thereto; 

said data set of said second signal being selectively 
representative of one of said programmed labels; 

said processor, upon receiving said second signal, 
retrieves from said programmable memory said chan- 
nel number corresponding to said programmed label 
and generates an output control signal corresponding to 
said channel number. 

12. Apparatus as defined in claim 11, further comprising 
an error indicator, and wherein said processor, in response to 
said third signal, determines whether said programmed label 
is identical to any of said stored labels, and in such event, 
activates said error indicator without causing said pro- 
grammed label to be stored in said programmable memory. 

13. Apparatus for controlling a television receiver as 
defined in claim U, wherein: 

each of said stored labels is stored in said read-only 
memory at one of an ordered series of predetermined 
ROM address; 

said programmable memory includes a plurality of RAM 
addresses, each of said RAM addresses being capable 
of storing one of said channel numbers thereat; 

said programmable memory stores a marker value for 
each of said ROM addresses; 

upon receipt of said first signal, said processor causes an 
activated value to be stored for the one of said marker 
values corresponding to the one of said ROM addresses 
corresponding to said one stored label, and counts the 
number of said activation values corresponding to said 
ROM addresses preceding said one stored label and 
stores said channel number at the one of said RAM 
addresses corresponding to said count; 

upon receipt of said second signal, said processor 
retrieves said corresponding channel number by count- 
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ing the number of said activation values corresponding 
to said ROM addresses preceding said one stored label 
and retrieving said channel number from the one of said 
RAM addresses corresponding to said count 

14. Apparatus as defined in claim 13, wherein: 

said programmable memory further includes a plurality of 
RAM label addresses, each of said RAM label 
addresses being capable of storing one of said pro- 
grammed labels thereat; 

said programmable memory further stores one of said 
marker values for each of said RAM label addresses; 

upon receipt of said third signal, said processor causes an 
activated value to be stored for the one of said marker 
values corresponding to the one of said RAM label 
addresses corresponding to said one programmed label, 
and counts the number of said activation values corre- 
sponding to all of said ROM addresses and to said 
RAM label addresses preceding said one programmed 
label and stores said channel number at the one of said 
RAM addresses corresponding to said count; 

upon receipt of said second signal, in the event said 
second signal is representative of one of said pro- 
grammed labels, said processor retrieves said corre- 
sponding channel number by first counting the number 
of all of said activation values corresponding to said 
ROM addresses and then counting the number of said 
activation values corresponding to said RAM label 
addresses preceding said one programmed label and 
retrieving said channel number from the one of said 
RAM addresses corresponding to said count 

15. Apparatus as defined in claim 14, wherein said pro- 
grammable memory includes a maximum number of RAM 
addresses and a maximum number of RAM label addresses, 
and wherein the maximum number of useable stored labels 
having activation values associated therewith is equal to said 
maximum number of RAM addresses less the number of 
programmed labels having activation values associated 
therewith. 

16. Apparatus as defined in claim 15, wherein said pro- 
grammable memory includes a maximum number of RAM 
label addresses, said maximum number of RAM label 
addresses being less than said maximum number of RAM 
addresses. 

17. An apparatus for controlling a television receiver to 
select a television channel corresponding to a preassigned 
channel number, the apparatus comprising: 

a control for generating a first signal representative of a 
selected channel; 

a processor for receiving said first signal, and responsive 
thereto, generating an output control signal correspond- 
ing to a selected channel number for instructing a 
television receiver to tune to said selected channel; 

a programmable memory including a predetermined num- 
ber of channel addresses for storing up to said prede- 
termined number of channel numbers; 

a storage control for generating a second signal, said 
processor receiving said second signal, and responsive 
thereto and subsequent to generating said output con- 
trol signal, causing said programmable memory to store 
said selected channel at a first of said channel 
addresses; 

upon receipt of said second signal, and in the event any 
other of said channel numbers are stored in any of said 
channel addresses, and prior to storing said selected 
channel number, moving said other channel numbers to 
the next succeeding higher of said channel addresses 
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and erasing any of said other channel numbers already 
stored at the last of said channel addresses; 
a retrieval control for generating a third signal, said 
processor receiving said third signal, and responsive 
thereto, retrieving from one of said channel addresses 
the one of said channel numbers stored thereat and 
generating an output control signal corresponding to 
said first selected channel number. 

18. Apparatus as defined in claim 17, wherein said 
processor, upon receiving a subsequent one of said third 
signals retrieves the one of said channel numbers stored at 
a next succeeding one of said channel addresses. 

19. Apparatus for controlling a television receiver to 
select a television channel corresponding to a preassigned 
channel designation, the apparatus comprising: 

a read-only memory storing a plurality of predetermined 
stored labels in an ordered series of ROM addresses; 

a programmable memory for storing one of said channel 
designations at each of a predetermined number of 
RAM addresses, and for storing a marker value for each 
of said ROM addresses; 

a control for generating a first signal comprising a data set 
representative of a selected one of said stored labels 
and a channel designation to be associated therewith; 

a processor for receiving said first signal and responsive 
thereto, a) storing a marker value for the one of said 
ROM addresses corresponding to said label, b) begin- 
ning with a first of said ROM addresses, counting all of 
said ROM addresses to have marker values stored 
therefor up to and including said marker value stored 
for said selected label, and c) storing said channel 
designation at the one of said RAM addresses corre- 
sponding to said count. 

20. An apparatus as claimed in claim 19, wherein: 
said control generates a second signal comprising a data 

set representative of one of said stored labels indepen- 
dent of said channel designation associated therewith; 
and 

said processor receiving said second signal and respon- 
sive thereto, a) beginning with a first of said ROM 
addresses, reviewing each of said stored labels until 
one of said stored labels matching said second signal is 
found, b) beginning with a first of said ROM addresses, 
counting all of said ROM addresses to have marker 
values stored therefor up to and including said marker 
value stored for said matching label, and c) retrieving 
from the one of said RAM addresses corresponding to 
said count the channel designation stored therein and 
causing the television receiver to select the television 
channel corresponding to the retrieved one of said 
channel designations. 

21. Apparatus for controlling a television receiver to 
select a television channel corresponding to a preassigned 
channel designation, the apparatus comprising: 

a read-only memory storing a plurality of predetermined 
stored labels in an ordered series of ROM addresses; 

a programmable memory for storing one of said channel 
designations at each of a predetermined number of 
RAM addresses, and for storing a marker value for each 
of said ROM addresses; 

a control for generating a first signal comprising a data set 
representative of a selected one of said stored labels 
and a channel designation to be associated therewith; 
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a processor for receiving said first signal and responsive 
thereto, a) storing a marker value for the one of said 
ROM addresses corresponding to said label, b) begin- 
ning with a first of said ROM addresses, counting all of 
said ROM addresses to have marker values stored 5 
therefor up to and including said marker value stored 
for said selected label, c) determining in accordance 
with a first formula, one of said RAM addresses as 
corresponding to said count, and d) storing said channel 
designation at said one of said RAM addresses. 10 
22. An apparatus as claimed in claim 21, wherein: 
said control generates a second signal comprising a data 
set representative of one of said stored labels indepen- 
dent of said channel designation associated therewith; 
and 
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said processor receiving said second signal and respon- 
sive thereto, a) reviewing each of said stored labels in 
said ROM addresses until one of said stored labels 
matching said second signal is found, b) beginning with 
a first of said ROM addresses, counting all of said 
ROM addresses to nave marker values stored therefor 
up to and including said marker value stored for said 
matching label, c) determining in accordance with said 
first formula, one of said RAM addresses as corre- 
sponding to said count, and d) retrieving from said one 
of said RAM addresses the channel designation stored 
therein and causing the television receiver to select the 
television channel corresponding to the retrieved one of 
said channel designations. 
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ABSTRACT 



A dispatcher console for use in a digitally trunked. muldsite 
public service radio system. The dispatcher counsel com- 
prises a personal computer having a co-processor logic 
board, an audio switching tower, and user I/Os including a 
customized keyboard, display screen, audio speakers, head- 
set and a transmit foot pedal The switching tower routes 
audio communications between the console and multisite 
switch. The tower is controlled by and connected directly to 
the co-processor board. The customized keyboard is also 
connected directly to the co-processor board and has dedi- 
cated keys for commonly performed functions. The display 
screen presents information in a standard format such that 
the dispatcher knows precisely where to find particular 
information. 
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DISPLAY CONSOLE AND USER INTERFACE 
FOR MULTBTTE RF TRUNKED SYSTEM 

RELATED APPLICATIONS 

This is a contmuation-in-part of Ser. No. 825*689 filed 
Feb. 22, 1991, now U.S. Pat. No 5,200,954. issued Aft 6, 
1993. 

Tins application is related to the following co-pending 
and commonly assigned US. patent applications: 

VS. Pat No. 5384,854, issued Jan 24, 1995. entitled 
"Co-Processcr Controlled Switching Apparatus And Method 
For Dispatching Console** filed contemporaneously with this 
application, in the name of James L. led, Jr.. Stephen R. 
Downs, and Charles G. Hcrndon. 

Application Set Na 07/658.799 filed Feb. 22, 1991, 
which is a continuation-in-part application Co Ser. Na 
07/573.977 entitled "Distributed Multisite Coordination 
System** filed on 28 Aug. 1990 in the name of James U Tccl, 
Jr. 

VS. Pat No. 5,200,954, issued Apr. 6. 1993, entitled 
"Protocol Between Console And RF Thinking System.** 

VS. Pat No. 5.297354, issued Feb. 15. 1994. entitled 
**Data Protocol And Monitoring System For RF Thinking 
Multisite Switch Global Serial ChanneL" 

VS. Pat. No. 5.239.538, issued Aug. 24. 1993. entitled 
"Controller Architecture For RF Truniing Distributed Mul- 
tisite Switch." 

U.S. Pat. No. 5392.278, issued Feb. 21, 1995, "Distrib- 
uted Multisite Switch Architecture.** 

U.S. Pat No. 5384.776, issued Jan. 24, 1995. entitled 
"Audio Routing With A Trunked Radio Frequency Multisite 
Switch." 

The disclosure of each of these related applications is 
incorporated by reference. 

FIELD OF THE INVENTION 

This invention relates to user interfaces for computerized 
telecommunication devices. In particular, the invention 
relates to a public service radio dispatcher console having a 
cathode ray tube (CRT) display, customized keyboard, and 
other user interface devices. 

BACKGROUND AND SUMMARY OF THE 
INVENTION 

Radio dispatchers work with radio communication sys- 
tems that are becoming increasingly complex. The number 
of radio frequency (RF) channels in these systems and the 
area that a single system covers have increased substantially. 

Since more channels are available, the number of system 
users has increased. In the past an individual system would 
have had one police station or one fire department Now, a 
single system handles an entire metropolitan government 
including the police department, fire department, 
ambulances, hospitals, and other governmental services. 
Instead of only communicating with a small number of 
users, radio dispatchers can now communicate with 
hundreds, if not thousands, of system users. 

These system users, eg. mobile radio units, hand-held 
radios, other consoles and conventional radio base stations, 
are usually grouped by function into agencies, fleets, and 
groups. The dispatcher has the ability to conimunkate with 
individual users or these functional groups. In addition, the 
dispatcher can patch users and groups together for a specific 
call. Similarly, the dispatcher can set up a siinulselect call by 
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specifically selecting the groups and individual users to 
participate in the call. 

The coverage of RF systems has been dramatically 
increased by linking several broadcast sites in a multisite 
5 network. Multiple transmitting sites arc often necessary to 
provide RF communications to all locations within a given 
community. Multiple transmitters can accommodate a rural 
cornmunity covering many square miles. Similarly, multiple 
transmitters may be used in a city having many buildings 

10 that obstruct RF signals. Thus, RF systems are no longer 
confined to a single transmitter. 

The complexity of the system from the view of a dis- 
patcher console is substantially increased by additional 
channels and multiple transmitters, Tnf frftd of broadcasting 

15 over a single transmitter on a small number of channels, 
dispatcher consoles now broadcast over t ens, hundreds or 
erven a thousand channels distributed over several transmit- 
ters covering a wide area or a large city. A single call can be 
broadcast from several sites over as many different channels. 

20 The dispatcher console must now be informed of the indi- 
vidual transmitters and channels that are being used, and of 
the status of other transmitters and receivers in the system. 

Similarly, the complexity of RF systems is also increasing 
because of numerous additional operation features that have 

25 become available for these systems. Previously. RF systems 
had basic key and unkey call terminate functions. In 
untrunked systems, calls to selected individuals and groups 
were made by selecting the app r opri ate dedicated channel 

M for that group or Individual 

With the advent of digitally trunked multisite systems. RF 
systems can direct calls to individuals or selected group 
members covered by different radio broadcast sites. These 
groups can be formed, disassembled and rearranged by the 

35 radio dispatcher. Voice calls can be encrypted for security. 
Telephone line calls can be made or received through the 
dispatcher console. Moreover, communications can be in the 
form of data transmission and are no longer just audio 
communications. 

40 Dispatchers are racing an increasingly complex RF com- 
munications systems. This complexity increases the number 
of choices to be made by the dispatcher in handling com- 
munications. Dispatchers cannot be overwhelmed by the 
operational aspects of the RF system. The dispatchers must 

45 be free to concentrate on the substance of the calls, any one 
of which may be an emergency call The added features of 
a complex RF could become a hinderance to the dispatcher, 
unless the d is patch er is able to quickly fl P*l easily operate the 
dispatch console. Past dispatcher consoles have not been 

50 particularly user friendly. 

In the prior art. VS. Pat No. 4.961.070 discloses a "Radio 
Console With CRT Display'* that allows channel control 
windows (CCW). representing selected radio channels, to be 
moved about the display. The CCWs present status infer- 

55 matron on individual subfleet communication, such as sub- 
fleet identification, caller id and whether the call is busy. The 
CCWs are moved about the display using a computer-mouse 
interface which also allows the user to operate a menu at the 
bottom of the display screen. It is believed that this patent 

60 discloses the Motorola Centracom II Plus dispatcher con- 
sole. 

Another prior art dispatcher console is the Console Dis- 
patch Center for the C3™ Series Consoles sold by the 
assignee Ericsson GE Mobile Communications Inc. The 
65 C3™ Console is a microprocessor controlled voice switch- 
ing system The dispatcher workstation includes a control 
panel of dials, buttons and small displays corresponding to 
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individual call groups, consoles and other units. Both of PC computer equipped with VGA graphics, 2 megabytes of 

these prior an systems present the dispatcher with compii- RAM, a hard disk and a floppy disk for loading software, 

cated and non-uniformry displayed information. The computer uses a proprietary (VRTX) multi-tasking 

There is a need for dispatcher consoles that displays call operating system published by Ready Systems. Inc. of 

information in an easy-to-comprehend manner, that can be 3 Sunnyvale. Calif. 

simply configured to suit individual dispatchers. An inven- In addition, the computer has an internal co-processor 

trve dispatch console has been developed that is easy for the logic board 26 that is further described in XJJS. Pat No. 

dispatcher to operate through a customized keyboard and 5384,854 entitled "Co-Processor Controlled Switching 

CRT computer display. The ^jgpattii console inr? |M *** a Apparatus and Method for Dispatching Con sole"* and incor- 

standard personal computer (PC) having a novel 10 Derated by r e f er en ce above. This co-processor board per- 

co-processor logic board; a customized keyboard connected forms the audio and command routing functions necessary 

to the co-processor board; a CRT; devices for audio com- for the dispatcher console. The logic board allows a standard 

nmnications such as speakers, earphones, rntcrophones and personal computer to be converted into a dispatcher console, 

a push-to-talk foot pedal; and an audio switching tower for The customized keyboard 14 is coupled to the logic board 

routing audio between the dispatch console and muMsite 15 and thereby to the personal computer. A standard keyboard 

switch. 25 may also be connected to the personal computer, but is 

The CRT display screen presents information on ongoing necessary for the operation of the dispatcher console, 

communications throughout the RF system and historical The dispatcher console 19 communicates with the RF 

informatioa on recently terminated calls. The display is system through a console interface module (C3M) (not 

segmented into functional windows. These windows provide 20 shown) in a mumsite switch 28. The multisite switch routes 

information in a uniform and easy to read manner. For audio (voice) and data signals throughout the RF system. By 

example, information on individual communications is way of the multisite switch, the dispatcher console cornrnu- 

shown in an array of communication module windows. Each nicatcs with the trunked and conventional radio systems 

communication module provides information on a specific coupled to the switch, to telephone lines connected to the 

call or group such as the calkr. volume, and emergency. 25 switch and to other dispatch consoles. The dispatch console 

The customized keyboard has been tailored so that certain and CM communicate using the messages and the protocols 

keys are dedicated to specific radio functions. For example. described in further detail in U.S. Pat. No. 5.200.954 entitled 

dedicated keys are provided for transmit, conminnication "Protocol Between Console and RFTrunking Switch and 

module control, patch and simulselect calls, and telephone M incorporated by reference above. 

and intercom communications. Common function keys. e.g. Individual dispatcher profiles and entity databases are 

Fl. F2. are assigned to control various other functions as loaded into the hard drive of the dispatcher console personal 

needed and in conjunction with display menus. computer from the MOM-PC 3# via the console-CEM data 

link to the multisite switch. The MOM-PC is a central 

BRIEF DESCRIPTION OF THE DRAWINGS ^ control computer for the RF system and is under the control 

naiisaUockchagramc^ rf mc 3™^^*^ 2^°"^ 

„. • ^ ^ operation of the MOM-PC is described m more detail in VS. 

proem m cnuon, Pat No. 5.566388 entitled "RF Trunking Multisite Switch 

FIG. 2 is a display screen for the dispatcher console Configuration and Diagnostics Interface'' and incorporated 

shown in FIG. 1; ^ nfaencc 

FIGS. 3 to 5 illustrate portions of the display screen 40 ^ ^ ^ ^ prj.RAM in the personal computer 

shown in FIG. 2; stores the user profile that identifies among other things, the 

FIG. 6 is a diagram of the customized keyboard shown in dispatcher and the user groups in which the dispatcher 

FIG. 1; participates. The profile contains information regarding the 

FIG. 7 is a block diagram of the co-processor board in the 4S pr e f er r ed console settings for the particular dispatcher and 

personal computer shown in FIG. 1; and initial radio settings. As each dispatcher sits down at the 

FIGS. 8 to 11 are software process flowcharts showing the console, such as at the beginning of a new shift, the 

operation of the co-processor board illustrated in FIG. 7. dispatcher calls up the appropriate user profile tailored to 

that dispatcher. The dispatcher can display the user profile 

DETAILED DESCRIPTION OF THE DRAWINGS ^ by depressing a function key on the customized keyboard. 

FIG. 1 shows a dispatcher console It having a color CRT The personal computer for the console also stores a 

monitor 12. a customized dispatch keyboard 14 with 161 database of user entities. Each entity is an individual trunked 

labeled keys, audio speakers 16 (in the preferred embodi- radio unit (eg. mobile, portable, or console), a radio talk 

ment each console can have two to twelve speakers), speaker group, or a conventional radio There can be several thou- 

volume controls 18 underneath each speaker, a microphone 55 sands of radio entities in a multisite system. Accordingly. 

2* (or alternatively a headset 21 with volume control 22). PC-RAM storage is used, instead of ROM. because the 

and a foot switch 23 mat is a push-to-talk switch. The entity database may be large and changed in real-time. The 

dispatcher need look only at the CRT monitor to operate the entity database includes a record of each entity including the 

console. The dispatch keyboard provides complete control entity ID number, type of entity, eg. unit and group, home 

over the console to the dispatcher. However; push-to-talk 60 site* group and an eight character ASCT name, 

switches are provided on the microphone 2$ and foot pedal The console personal computer saves some database 

23 for the dispatcher's convenience. updates to hard disk immediately, and some updates are 

The speakers, microphone, headset and foot pedal are saved only on demand. Thus, the database records are loaded 
connected to an audio communicarions tower 32. The CRT from the disk when an operator shift occurs (dispatcher 

monitor 12 and an optional standard keyboard 25 are con- 65 profile change) or at startup. The MOM-PC database and 
nected to a conventional personal computer 24. In the hard disk can be used for back-up storage to the PC-RAM. 

preferred embodiment, the personal computer is an XT-class If the link breaks between the MOM-PC and the console, the 
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console will still have relatively-current database informa- 
tion stored on disk. 

The dispatcher console relies on the MOM-PC centralized 
databases to update and change most of its databases. Since 
the personal computer is linked to the MOM-PC via the 5 
malitsitc switch, it has on-line access to these centralized 
databases. The MOM-PC can send an entire database, or 
update information for a database such as a single entity 
updates to modify the entity database, New data base 
information can be broadcast on demand by the MOM-PC 10 
operator or requested by a console, such as when the console 
comes back on-line after being off-line for a period of time. 

The MOM-PC operator may create multiple dispatcher 
user profiles for each dispatch console. Having multiple 
di s p a tc he r user profiles allow different dispatchers, e.g. a 
dispatcher for each work shift, to configure the dispatch 
console to the individual requirements for each dispatcher 
simply by calling up the tailored user profile for mat 
dispatcher. The dispatcher user profiles are stored in the 
dispatcher console The dispatcher usei profiles can be set up 
and changed only at the MOM-PC 

In addition, each dispatcher console includes an audio 
input/output communications module (AIOCM) 32 other- 
wise known as a communications tower that links the audio 
channels from the QM of the mnltisite switch 28 with the 
speakers, microphone and the foot pedal of the dispatcher 
console. The communications tower is an audio routing 
switch for the dispatcher console. The AICOM is controlled 
via link 27 by the co-processor logic board 26 in the personal x 
computer. The communications tower and logic board are 
described in more detail in the related ILS. Pat No. 5384, 
854 entitled "Co-Processor Controlled Switching Apparatus 
and Method for Dispatching Console" and incorporated by 
reference above. M 

The overall RF mulnsite system serves groups of users 
and individual users. Each user entity, e.g. mobiles, 
personals, other dispatcher consoles, and conventional base 
stations in the RF system has an Individual identification 
(Logical ID). Moreover, generally, each mobile radio unit ^ 
wiD be a member of one or more groups. The mobile unit is 
prograrnmed with the group identification of its member 
group(s) and participates in calls to its group(s). The groups 
can be organized by, for example, police precincts, fire 
department engine units, ambulances and hospitals. Most ^ 
individual users win participate in a call only if the call 
involves their group. Individual radio units mat are members 
of more than one group can scan for calls or the unit can be 
set to listen for a particular group to the exclusion of other 
groups. jo 

Group identification designations are organized in a four- 
level hierarchy where (i) the particular group is identified as 
a sub-fleet, (if) several groups make up a fleet, (iii) one or 
more fleets make up an agency, and (rv) the total muMsite 
system is all agencies. Most communications are to paiticu- 55 
lar groups. However, the system allows dispatchers to trans- 
mit to an entire fleet, agency or system. System wide calls 
may be restricted so as to be made only from supervisory 
dispatcher consoles. 

As shown in FIG. 2 the dispatcher monitor display screen 60 
12 is divided into window segments. These segments pro- 
vide discrete work areas on the screen. The segments include 
an entity listing 4*. a page listing 42, communications 
modules 44. status/prompts/messages 46. clock 48. help/call 
type/menus 5#, and call history 52. These segments display 63 
information in an organized and regular fashion to the 
dispatcher. 



The arrangement of these sepnents on the screen does not 
change. However, the information presented in each window 
segment does change. Thus, the dispatcher can become 
familiar and comfortable with the arrangement of the seg- 
ments on the screen. This familiarity allows the dispatcher to 
pick out desired information quickly from individual win- 
dows because the dispatcher learns precisely where mis 
information is displayed by knowing the location of each 
segment. 

One window segment 4$ provides a listing of available 
entities, e.g. site controllers, groups, units, consoles, con- 
ventional channels and telephone lines, in the RF system. 
Another segment 42 of the display lists the pages of com- 
munications modules 44 that can be shown. By segregating 
the communications modules into pages, the number of 
communication mnrfiii^c mat can be displayed is drastically 
increased and the individual modules can be appropriately 
grouped by pages. 

Communications nK*t"1k windows 44 are arranged con- 
veniently in co lumn s and rows. These wmHni** provide call 
access to individual groups, entities, consoles and telephone 
lines in the system. Each communication module is pro- 
grammed by the dispatcher to represent a particular group, 
unit console, channel line, etc. that is available to the 
console. To assist in programming the communications 
module, the available groups, units, consoles, or channels 
may be displayed in the listing window 40, e.g. a listing of 
sites. 

FIG. 3 shows a representative communications module 60 
from the communications windows segment 44 of the dis- 
play screen. In the rxeferred embodiment, each module is 
allocated seven rows with nine columns per row. The 
individual fields in each module are: module page and 
position Indicator 62. the module name 64, caller name 66. 
receiving/emergency call indicator 68, console transmit 
indicator 70, busy indicator 72 showing mat another console 
is transmitting to the module id, encrypted call indicator 74, 
patch call designator 76, simulsetect designator 78 and 
volume indicator 80. The background color 81 of the module 
is changed to red to signify an emergency call and to green 
to signify the select call The border 82 for the communi- 
cations module is highlighted when the module is picked by 
depressing the corresponding module key 114. A picked 
module is then modified, muted, selected or changed in 
volume via keys 118 and 116. 

FIG. 4 illustrates a sample dispatcher profile 84 that can 
be displayed on the screen. The profile presents the logical 
id for the dispatcher 85, volume settings 86. delay times 87 
and other features of the profile. The volume levels can be 
set such that emergency calls are broadcast louder from the 
dispatcher speakers than other calls. The dispatcher profile is 
displayed by depressing keys on the console keyboard. 

As shown in FIG. 5, me call history window 52 on me 
display presents a chronological list of information on recent 
radio calls. The dispatcher can look to the list of recent calls 
91 to determine, for example, who is making calls, which 
groups have been active, when calls begin and how long 
they last The call history information can be even as little 
as a caller identification. This information allows the dis- 
patcher to better manage the system and the system users. 

Normally, the call history operates In a real time mode 92 
where the three most recent calls are displayed in the call 
history window. As a call is terminated, its history comes 
into view in the call history window. The oldest call dis- 
played is deleted from the window each time another call 
terminates. The dispatcher can freeze the call history win- 
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dow to "playback" the previous calL freezing stops the real 
time mode at a particular point in time. However, only three 
calls can be displayed in the call history window at any one 
rime, 

The dispatch console stores information on more than the 
three most recent calls. lb the preferred embodiment, infor- 
mation on 32 calls are stored in the console dispatch 
computer. 

The dispatcher can scroll the call history window through 
the history of recent calls by switching the display to the 
scrolling mode. The scrolling mode is set up by depressing 
the help key to display a menu for the function keys. This 
menu identifies the function key. e.g. FZ that calls up the 
scroll history mode. When in the scrolling mode, the call 
history window will display information on any of the stored 
calls. The call history is moved forward or backward Le. 
scrolled, by operation of the up and down arrow keys on the 
keyboard. While only three call histories are displayed at 
any one time, a much larger number of call histories can be 
displayed through scrolling. The dispatcher can revert back 
to real time mode on the call history window by depressing 
the appropriate function key identified in the call history 
window. 

The call history window is organized in a bottom-to-top 
arrangement with the oldest call at the top and most recent 
call (denoted by an asterisk) at the bottom of the window. A 
header 93 at the top of the call history window shows 
column headings identifying each field in the call histories. 
The header includes a DATE field that shows the date of the 
call. The size of the field underneath the DATE header is 
indicated by the mm/dd/yy symbol. Similarly, the time at 
which the call began is in the filed under TIME, the TYPE 
of call indicates whether the call was, for example, a group 
call, the origin identifies the site or console of the caller, the 
CALLEE identifies, for example, the group involved in the 
call, the CALLER is self-explanatory and DUR is the 
duration of the calL The designation REAL TIME 92 
indicates that the call history window is continually present- 
ing the three most recently terminated calls. 

The dispatcher console obtains the information needed for 
the call history window from command messages from the 
multisite switch to the dispatcher console. For example, 
upon receipt of a call assignment message, the console takes 
from the message the caller ID, callee ID, and site origina- 
tion information and stores it in a circular buffer in the 
personal computer. 

Similarly, date and time information is read from the 
BIOS timer in the PC computer and also stored in a circular 
buffer. The circular buffer holds information on many calls. 
32 calls in the preferred embodiment Tb calculate length of 
call time, the computer waits far an unkey/drop message and 
then rereads the BIOS timer. The time from the start of the 
call is subtracted from the time the call ended to calculate 
call duration. The digital information corresponding to the 
calls to be displayed is converted to ASCH data and dis- 
played. 

The circular file tracks each call by communications 
module number. For any period of time, the console may 
receive several channel assignment and unkey/drop mes- 
sages for a variety of calls on various channels. Each 
assignment or unkey/drop message contains an identifica- 
tion corresponding to one of the module identification 
numbers. The computer matches each message to the cor- 
responding module and stores the information in the appro- 
priate circular buffer. There is one buffer for each module. 
The call history window tracks all calls regardless of their 
sequence. 
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As shown in FIG. 6. the dispatcher inputs commands to 
the console through a customized keyboard 14. The key- 
board includes alphanumeric and function keys. The func- 
tion keys are not all assigned to static functions. Alterable 

5 functions keys 162 are assigned varying functions depend- 
ing upon the operation being performed on the console. The 
user can perform a specific function on the console by 
depressing the armropriate function key. A dedicated escape 
key 1*4 allows the user to cancel an ongoing operation. 

10 Instruction information regarding the operation of the con- 
sole and each function key is provided through a help 
window on the display accessed via a dedicated help key 
1*6. 

The alterable function keys 102 are each assigned a 

15 default function that applies unless over ridden by a screen 
displayed menu. These default functions include calling up 
the user profile screen, changing Hie user profile because of 
a shift change, signing onto the computer system, and 
toggling the call history window. The help key can be used 

20 to display a menu of these default function settings. 

The dedicated function keys always perform the same 
function and are grouped with other keys of related func- 
tions. For example, the HELP 1*6 and ESCAPE 1*4 keys 
are grouped with the common control functions 1*6. In 

25 addition, calls to individual units arc made through tbc 
ICALL SEL and ICAIX TX keys. 108. that allow the 
dispatcher to enter the unit identifier through the alphanu- 
meric keypad 117. 

As can be seen, the more common functions are assigned 
dedicated function keys include the establishing of patch 
110. simul select 112 and tdephone/mtercom communica- 
tions 114; edit control 116 such as paging through screen 
displays and cursor and position control on the display; 
muting the console speakers 122; and emergency condition 
12*. A dedicated color coded key 124 sends a push-to-talk 
command over the selected communications module. The 
foot switch 23 can also serve this transmit function, trans- 
missions to any other module is made by depressing the TX 

^ key 112 corresponding to the communications module. 
Through the use of the customized keyboard, the dis- 
patcher can choose a particular communications module by 
depressing the armropriate key 114. eg. MDL 3. to pick 
module 3. Once this module has been picked, then the 

45 dispatcher can adjust its volume via volume keys 118. mute 
the module, 116, highlight the module for the select speaker 
(may be headset), modify the module, 116, or establish (or 
clear) an emergency condition for the module 124. 
When the module modify key is pressed, a menu screen 

50 is displayed assigning new functions to the alterable func- 
tions keys 102. These assigned functions allow the dis- 
patcher to re-program the module to a new unit group, 
conventional channel, telephone fine, or console. 
The co-processor logic board is shown in further detail in 

55 FIG. 7. The heart of the co-processor board is a micropro- 
cessor 3*6 which, in the illustrated embodiment , is a 
800152 microprocessor. Firmware executed by the micro- 
processor 3*0 is stored in an EPROM 302 The micropro- 
cessor 300 receives timing signals from a main clock 3*4. 

60 which also supplies timing signals to a second clock 306. 
Pulses from the second dock 3*6 are utilized by a tone 
generator 3*8. which, in turn, produces the signal TONE for 
application to the audio tower 32 via an interface cable. 
Further included in the co-processor system is a dual port 

65 RAM (DPRAM 320). The DFRAM 320 handles the com- 
munication between the microprocessor 300 and the main 
processor system in the PC over a bus connector 60. 
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The co-processor is connected to the audio tower by an view of DPRAM message arc issued to the AIOCM. in step 

interface cable The co-processor system has a plurality of 807. Finally, a check for a new tone command is conducted 

inverting and diode protection circuits (IDPCs) 330 for in step 808. If & new tone is needed, then the tone generator 

conditioning input signals received on the interface cable. is set to sent the tone for a predetermined period of time 

The particular input signals applied to each of the IE^Cs are 5 (duration timers are set) in step 8*9. Once these checks for 

shown in FIG. 7. and are primarily digital input signals, jack commands have been completed, another command check 

sense signals, and push-to-talk (FIT) signals. begins. 

The conditioned signals received from the audio tower 32 As shown in FIG. 9, the scanner chip monitors the 

are applied to an ap p ro pr i ate one of three octal tri-state external inputs. When an input change is detected, the 

buffers 332 (shown as buffers 332A. 332B and 332C). The 10 scanner interrupts the main microprocessor in the 

buffers 332 are connected by a buffer data bus 334 and a co-processor board in step 901. The microprocessor then 

buffer control bus 336 to a buffer scanner 338. In the reads the scanner memory to determine which input has 

illustrated embodiment, the buffer scanner 338 is a keyboard changed, in step 902. This determination is done, in step 

scanner chip. 903. by comparing the current status of the gfjmnpr memory 

The co-processor logic board also includes an analog-to- 15 with the last scanner memory state that is stored and. thus, 

digital converter (ADC) 358 for converting a signal VU PC available to the ixncroproceasor. Thus* multiple inputs can 

received from the VU meter amplifier circuit 222 (in the occur while the microprocessor is running other programs, 

audio tower 32). Prior to application of me VU PC signal to The inputs will be properly processed when the scanner 

die ADC 354. the VU PC signal is conditioned by a interrupt detection routine is conducted, 

conditioner circuit (CQ 352. The conditioner circuit 352 20 Once the input (or inputs) mat caused the interrupt is 

includes protection diodes and an operational amplifier. determined, step 994. the rmcroprocessor generates the code 

Selected pins of the microprocessor 300 are connected to cxm^sponding to that input in step 905. The code (or codes) 

apply signals to die audio tower. In this respect, pins is then stored in the input queue in step 906. and the interrupt 

P5.0-P5.3 are connected to form a bus for carrying a routine completed. 

SELECT signal; pins P4.1 is connected to carry a STROBE 25 In this way. the main processing loop (FIG. 8) picks up the 

signal; pin P4.0 is connected to carry a DATA signal; and input through a code in the input queue and sends the code 

pins P6.0-P6 S are connected to carry an ADDR signal. The to the input processing routines. 

SELECT. STROBE. DATA and ADDR signals are condi- An external clock 364 provides pulses to the internal 

tioDed by respective conditioning circuits 354. 356. 358 and ^ counter in the co-processor board's nucn^rocessor. This 

360. respectively, prior to application to the interface cable. internal counter interrupts the micr oprocessor, eg. every 10 

The conditioning circuits 354, 356. 358 and 360 essentially rruTliscconds. to trigger a timer service routine. This routine 

are inversion (with pull-up) and diode protection circuits. checks flags, decrements active software timers, and checks 

In addition to the EPROM 302 and the DPRAM 320. the for active software timers that have been decremented to 

co-processor logic board includes random access memory M zero. Depending on which active software timer reaches 

(RAM) 370. The microprocessor 300 is connected by a zero, the control logic of the co-processor board issues a key 

co-processor data bus 372 to the ADC 350, the buffer code, updates the VTJ meter value being displayed in each 

scanner 338, the RAM 370. the EPROM 302. and the communications module on the screen, or changes flags and 

DPRAM 320. The microprocessor 300 is connected by a timers related to tone generator sequences, 

co-processor address bus 374 to the RAM 370. the EPROM ^ As shown in FIG. 10. the co-processor board micropro- 

302. and the DPRAM 320. Further, in conventional manner. cesser is interrupted by its mternal counter m step 1001. The 

the microprocessor 300 is connected by a co-processor interrupt raiu up the Hmrr interrupt processing routine 

control bus 376 to the ADC 350. the buffer scanner 338, the ia+0 The microprocessor first checks whether too much 

RAM 370, the EPROM 302 and the DPRAM 320. time has elapsed since receiving the last extended (EXT) 

As indicated in FIG. 1. the co-processor keyboard 14 is & code, and, if so, re- synchronizes the keyboard routines in 

connected to the co-processor. A signal from the steps 1002 and 1003. If step 1002 yields a yes. then the flags 

co-processor keyboard is applied to a keyboard input pro- are re-synchronized to be ready for the next code which is 

tection circuit 382 prior to application to the microprocessor expected to be an extended code. The EXT code is the first 

300. The keyboard input protection circuit 382 provides byte of a 2-byte code sent to me co-processor logic board 26 

inversion and diode protection functions. g, each time a key is depressed on the keyboard 14 

The software routines performed by the co-processor If the repeat timer far a key depression is at zero, step 

board monitor the keyboard, scan inputs and other inputs for 1004. men the last key code is resent to the personal 

command messages. FIG. 8 shows the over all main pro- computer in step 1005. The dispatcher user will bold down 

ceasing loop. In step 801. the process checks whether its a key to signal mat a particular key function is to be 

input queue is empty. If an input is in the queue then the 55 repeated, such as scrolling. Similarly, when the emergency 

message code is retrieved, step 802, and the commands declare key 120 is depressed, a delay timer, e.g. 1 sec, starts 

necessary in view of the message are issued to the audio in order to delay the issuance of the key code to the personal 

tower (AIOCM) step 803. Similarly, the code is stored in the computer. This delay ensures that the emergency key is held 

DPRAM 320 and an interrupt is sent to the PC micropro- down for a full second and not inadvertently depressed. In 

cesser in step 804. $0 steps 1006 and 1007, the key code is issued when the delay 

If the input queue is empty (see FIG. 9), step 801, or once timer reaches zero, 

the queue code has been acted upon 803 and the PC The displayed VU meter is updated regularly by the 

interrupted 804. a check is conducted for an output co-processor. The co-processor decrements a counter each 

command, step 805. If the message number for the retrieved time it runs its timer interrupt processing routine, in step 

command with the processed indices for the DPRAM 320 53 1008. When the VU counter equals one (1). step 1009. the 

are not equal then a new command exists, step 806, and it co-processor starts an analog-to-digital conversion (ADC) 

is retrieved from the DPRAM. The corrunands necessary in from data indicative of the volume level on the select and 
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VO input Thus, when the VU counter reaches zero* step 
101Z the co-processor converts the new ADC value to a 
logarithmic (LOG) value, step 1#13. and sends the log value 
to the personal computer, step 1#14. The personal computer 
then updates the displayed VU meter. 

Finally, the timer interrupt processing routine checks 
whether the tone sequence is active, step 1015, and. if so. 
sets the tone flag counters, step 1016. These flags are used 
to turn tones on/off and to change the generat o r frequency 
for warble tones, when the timer expires, the flags arc set so 
that the tone sequence continues for a predetermined number 
of cycles. Then, the co-processor returns from the timer 
interrupt routine until 10 milliseconds later when it is again 
interrupted by die logic board's internal clock counter. 

The customized keyboard is connected directly to die 
co-processor logic board. When a key is pushed or released, 
the keyboard sends a two-byte character sequence to die 
co-processor logic board. The first character byte is an 
extended code (EXT) that identifies whether the depressed 
key is in a normal or ALT mode, or whether the key has been 
released. The second character byte is the key scan code that 
identifies the key on the keyboard. Based on the particular 
key codes, the key may be set up with a repeat or delay 
counter. 

As shown in FIG. 11, the co-processor is interrupted when 
it receives the first character byte from a keypress or release, 
in step U01. If the co-processor is not waiting for the second 
byte of the code, step 1102. then the co-processor reads the 
extended code, step 11*3, and returns from the interrupt, 
step 1104. The extended code is stored, and the co-processor 
waits for the second byte interrupt 

If a second character byte is expected, step 1102* then the 
scan character code is read from this second byte, step lltS. 
and translated into PC code, in step 1106. If a repeating or 
delayed key is depressed, then a repeat timer or delay tuna- 
is set as is appropriate, steps 1107 to 1110. Similarly, if the 
key is released, step 1111. then these key timers are 
terminated, step 1112. 

Unless a delay key has been depressed, step 1113. die 
translated PC code is sent to the personal computer, in step 
1114. The code from a delayed key is sent after the delay 
timer expires. If the transmit key is depressed, step 1115. its 
code is loaded into the input queue, step 1116. and then acted 
upon when the co-processor next executes its main loop 45 
processing routine. Finally, the microprocessor returns from 
its interrupt routine, step 1117. 

The invention has been described in connection with what 
is presently considered to be the most practical and preferred 
embodiment The invention is not limited to die disclosed 
embodiment It covers various modifications and equivalent 
arrangements included within the spirit and scope of die 
appended claims. 

What is claimed is: 

L In a public service radio system including a multisite 
switch, a dispatcher console operatively coupled to said 
multisite switch, said console comprising: 

a personal computer including a co-processor board, a 
display screen, and a keyboard directly connected to 
said co-processor board. 

said co-processor board cemmumcating command mes- 
sages from said computer to an audio switching tower, 
said tower routing audio communications between said 
multisite switch and audio input/output devices at said 
console; 

wherein said display screen is segnenled into windows 
including a window of communication modules, said 
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communication modules presenting information 
regarding individual system groups, said communica- 
tion modules having a module background color dis- 
tinctive of a background color for said display screen, 
the module background color of an individual commu- 
nication module changes when a predetermined key or 
key sequence is activated on said keyboard. 

2. A dispatcher console as in claim 1 wherein said module 
background color changes to red in a predetermined com- 
munication module when an emergency key or key sequence 
is activated on said keyboard. 

3. A dispatcher console as in claim 1 wherein said module 
background color changes to peen in a select communica- 
tion module when a predetermined key sequence is acti- 
vated 

4. In a public service radio system inching a multisite 
switch, a dispatcher console operatively coupled to said 
multisite switch* said console comprising: 

a personal computer including a co-processor board, a 
display screen, and a keyboard directly connected to 
said co-processor board, 

said co-processor board communicating command mes- 
sages from said computer to an audio switching tower, 
said tower routing audio communications between said 
multisite switch and audio input/output devices at said 
console. 

wherein said personal computer stores historical informa- 
tion on numerous terminated audio communications in 
said system, and 

wherein said display screen is segmented into windows 
including a call history window, said call history win- 
dow presenting historical information partially listing 
said numerous te rminated audio communications , said 
call history window being operable in a real time mode 
whereby historical information on the most recent 
terminated calls is presented, and operable in a scroll- 
ing mode whereby historical information is presented 
in a scrolling manner on other of said numerous audio 
rornmcnications. 

5. A dispatcher console as in claim 4 wherein said call 
history window presents the elapsed time of terminated 
communications and wherein said elapsed time is the time 
between a call initiation message and a call termination 
message as received by said console from said multisite 
switch. 

6. In a public service radio system including a multisite 
switch, a dispatcher console operatively coupled to said 
multisite switch, said console comprising a personal com- 
puter including a co-processor board, a display screen hav- 
ing a window of communication modules, and a keyboard 
directly connected to said co-processor board, a method tor 
transmitting from said console c om prising the following 
steps: 

a. selecting an individual communication module as the 
select module by depressing a dedicated key corre- 
sponding to that individual communication module and 
then depressing a module select key; 

b. transmitting an audio signal over the multisite system 
to a group corresponding to the select module by 
activating a transmit key; and 

c transmitting an audio signal over the multisite system 
to another group other than the select group by depress- 
ing a transmit key dedicated to a communications 
module for mat another group, 

7. A method as in daim 6 wherein the step cd transmitting 
to a group corresponding to the select module is initiated by 
depressing a key on a microphone at the dispatcher console. 



01/16/2004, EAST Version: 1.4.1 



5,754,960 



13 



8. A method as in claim 6 wherein the step of transmitting 
to a group corresponding to the select module is initiated by 
depressing a pedal on a foot activated switch. 

9. In a public service radio system including a mumate 
switch, a dispatcher console operatively coupled to said 5 
miiltisite switch, said console comprising: 

a memory storing historical information on numerous 
terminated audio communications in said system, and 

a display screen operatively coupled to said memory, said 
display screen being segmented into windows includ- 
ing a call history window, said call history window 
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presenting historical information partially listing said 
numerous terminated audio communications, said call 
history window being operable in a real time mode 
whereby historical information on the most recent 
terminated calls is presented, and operable in a scroll- 
ing mode whereby historical information is presented 
in a scrolling manner on other of said numerous audio 
co i n in nt < . 
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